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ABSTRACT 
 
 
Academic Performance of First-Year Students at a College of Pharmacy in East Tennessee:  
 
Models for Prediction 
 
 
 
 
by 
 
Cheri Whitehead Clavier 
 
 
With the increase of students applying to pharmacy programs, it is imperative that admissions 
committees choose appropriate measures to analyze student readiness.  The purpose of this 
research was to identify significant factors that predict the academic performance, defined as 
grade point average (GPA) at the end of the first professional year, of pharmacy students.  The 
population consisted of 466 students enrolled in a Doctor of Pharmacy Program in northeast 
Tennessee over a 5-year period.  Statistical procedures included bivariate correlations, t-tests for 
independent samples, and multiple regression.   
 
Analysis of the data revealed that the majority of the students in the population were between 21 
and 24 years of age, female, and White, non-Hispanic.  Most were from the surrounding region, 
attended a 4-year undergraduate institution, and earned a bachelor’s degree prior to pharmacy 
school.  Average PCAT scores were: 68 (Composite), 67 (Biology), 64 (Chemistry), 64 
(Reading), 60 (Quantitative Ability), and 68 (Verbal Ability).  The average undergraduate GPAs 
were 3.43 (cumulative) and 3.32 (math and science), whereas the average first-year pharmacy 
school GPA for the population was 3.33. 
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Younger students tended to have higher first-year pharmacy GPAs than did older students.  
Students with higher PCAT Composite, Biology, Chemistry, or Verbal Ability scores also tended 
to have higher first-year pharmacy GPAs.  Students in the population under study with high 
undergraduate math and science GPA or undergraduate cumulative GPA also tended to have a 
high first-year pharmacy GPA.   
 
Female students had higher first-year pharmacy GPAs than male students, and White, non-
Hispanic students had higher first-year pharmacy GPAs than students of other races or 
ethnicities.  Predictors of first-year performance differed based on gender and race or ethnicity, 
but cumulative and math and science undergraduate GPAs were consistently significant 
predictors.  No significant difference in first-year pharmacy GPA was observed based on 
regional status, undergraduate institution type or location, or bachelor’s degree status.  The linear 
combination of preadmission factors was significantly related to first-year pharmacy GPA using 
a multiple regression model, and the cumulative undergraduate GPA variable accounted for 25% 
of the variance in the first-year pharmacy GPA.  
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CHAPTER 1 
INTRODUCTION 
 
US News and World Reports (2012) recently ranked pharmacy as one of the top three 
career choices in the United States for 2012.  With a projected growth of 25.4%, approximately 
69,700 new jobs will be added to the field between 2010 and 2020.  A high median salary of 
$111,570 coupled with a low unemployment rate of 5.5% make the profession of pharmacy an 
attractive option to those considering future careers.  However, the path to a future in pharmacy 
is not easy.  Entry into the profession requires at least 2 years of undergraduate education, 
followed by a Doctor of Pharmacy (PharmD) degree, which generally requires 4 additional years 
to complete.  In order to become licensed, pharmacists must satisfactorily pass standard 
examinations, and specialization in the field requires the additional steps of residency or 
fellowship training.  Despite these hurdles the profession of pharmacy is popular for its blend of 
required technical and people skills, along with a reputation for high levels of job satisfaction, 
high salaries, and the growing number of available positions.  Academic Pharmacy’s Vital 
Statistics, an online report published by the American Association of Colleges of Pharmacy 
(AACP), indicates that as of July 2012 there were 124 accredited colleges and schools in the 
United States, with 58,915 students seeking their first professional pharmacy degree.  
Professional student pharmacist enrollments have continued to rise in each of the past 11 years, 
with annual increases ranging from 3.6% in fall 2011 to 10.7% in fall 2003 (American 
Association of Colleges of Pharmacy, n.d.b).   
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In a recent letter to the editor of the American Journal of Pharmaceutical Education, 
Rupp (2011), a professor of pharmacy practice at Midwestern University, commented on a 
number of issues currently impacting pharmacy education: 
At one time there was a distinction between tuition-driven colleges and schools of 
pharmacy and those that were not tuition driven. That was yesterday. Today, we're all 
tuition-driven.  The simple fact is, a tuition-driven business model based on X students 
paying Y dollars cannot afford to lose very many students. The loss of even a single 
student can affect a school's business model. Losing several students out of a class can 
have serious implications because the lost revenue cannot be replaced. It's simply 
gone…For a variety of reasons, students in academic trouble cannot always be saved, 
irrespective of the efforts that the faculty may be willing to make. In some cases their 
academic problems resulted from personal issues that we cannot influence. In other cases, 
they were able to slip through our admissions screening only to later demonstrate that 
they lacked the capacity to successfully complete the program. (p. 1)   
Public and private schools are in competition for both students and their tuition dollars.  
First-year tuition costs vary widely among colleges and schools of pharmacy, ranging from as 
little as $4,288 for in-state students at Florida A&M University to a high of $45,423 for out-of-
state students attending the University of Maryland Eastern Shore (AACP, 2011).  But the loss of 
a single pharmacy student does more than negatively impact the institution’s financial bottom 
line.  As the cost of tuition rises, failure to progress normally through the pharmacy curriculum 
can lead to high student loan debt without the potential for a high-paying job.  Over a typical 4-
year degree program it is not uncommon for pharmacy students to carry a debt of $150,000 or 
more (Block, 2006).  The reputation of a high attrition rate might also deter other qualified 
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pharmacy school applicants and could hinder successful accreditation because pharmacy 
professional programs are peer reviewed.  Perhaps most importantly, student attrition leads to the 
loss of a practicing pharmacist – either in the qualified student not admitted to the professional 
program or in the admitted student who leaves the program because he or she is not fully 
supported.  With attrition estimates over the past 4 years averaging 10.9% per class (AACP, 
n.d.b), it is imperative that colleges and schools of pharmacy make wise admission decisions. 
The accreditation standards for pharmacy education require colleges and schools of 
pharmacy to “undertake studies to correlate admissions criteria, policies, and procedures with 
student achievement in the professional degree program and performance in professional 
practice” (Accreditation Council for Pharmacy Education, 2011, p. 33) and to “develop 
admission criteria, policies and procedures, student services, curricular evaluation and revision, 
and formative and summative assessment of achievement of competencies that collectively 
maximize the likelihood of successful student completion of the professional degree program in 
the expected timeframe” (p. 36).  A number of studies have been published in which the authors 
attempt to identify preadmission factors useful in predicting the academic success or failure of 
pharmacy students.  Variables such as prepharmacy grade point average (GPA), scores on 
standardized tests, and attainment of a prior degree have all been found to correlate with 
pharmacy program performance.  However published studies are generally small in scale and the 
results are often limited to the institution where the study took place.  Because pharmacy 
education programs are able to tailor admission requirements and professional curricula to best 
fit their individual missions and goals, the findings from one study are often not generalizable to 
other populations of students. 
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History of the Bill Gatton College of Pharmacy 
The Bill Gatton College of Pharmacy (BGCOP) at East Tennessee State University 
(ETSU) was established in 2005 as a direct result of support from the local community.  
Pharmacists and health educators in the region noted a shortage of well-trained pharmacists 
entering the area’s workforce.  Tennessee’s only college of pharmacy at that time was located at 
the opposite end of the state in Memphis, and early supporters of a college of pharmacy at ETSU 
noticed a large number of promising pharmacy students leaving the region to pursue an 
education, never to return.  Inspired by the success of the James H. Quillen College of Medicine 
at ETSU, yet recognizing that the state could barely support one college of pharmacy, the 
founders of the pharmacy school at ETSU decided to pursue a unique model – a private college 
of pharmacy within the public institution of ETSU.  The funding model of the school would rely 
solely on tuition and gifts and therefore use no state funds (Bill Gatton College of Pharmacy, 
n.d.b). 
In March of 2005 Tennessee governor Phil Bredesen issued a challenge to the residents 
of Northeast Tennessee: to raise $5 million dollars to support the college of pharmacy at ETSU 
in only 90 days.  The community responded, exceeding expectations and surpassing the 
fundraising goal in only 58 days.  Later that year the Tennessee Board of Regents (TBR) and 
Tennessee Higher Education Commission (THEC) gave unanimous approval for the college of 
pharmacy at ETSU (Jeter, 2007).  By August of 2006 over $7.7 million dollars in private 
donations had been garnered, due in large part to the support of local automobile dealer Bill 
Gatton.  Precandidate Status was soon granted by the Accreditation Council for Pharmacy 
Education (ACPE) and the inaugural class of 72 students began their studies in January 2007 on 
an accelerated schedule.  In December of 2007 Mr. Gatton presented a check for $800,000 to 
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support the college.  In addition to his previous $2 million in support of the school, Mr. Gatton 
garnered an additional $400,000 by challenging others to participate in fundraising.  On May 22, 
2008, the pharmacy school at ETSU was formally renamed the Bill Gatton College of Pharmacy 
at ETSU in his honor (Smith, 2008).   
In June of 2008 the college was awarded Candidate Status by ACPE.  Later that year 
renovations were completed on Building 7, the college’s home on the Veteran’s Administration 
campus at Mountain Home, using $7.5 million in tax-exempt bonds.  The college continued to 
thrive, admitting another three classes of students and filling vacant faculty and staff positions.  
In May of 2010 the college graduated its inaugural class of students and received Full 
Accreditation Status from ACPE (BGCOP, n.d.b).   
Today, the college serves over 320 students each year with a complement of nearly 50 
faculty and staff, plus numerous hospital, health system, independent, and chain pharmacists who 
serve as preceptors in the experiential education program.  The BGCOP honors the support of the 
local community with its mission: To provide a comprehensive and progressive education that 
prepares pharmacists to assume an active role in providing skilled, ethical, and compassionate 
patient care that improves the health and quality of life of residents in Northeast Tennessee 
and rural Appalachia (BGCOP, n.d.c).  The college is part of the Academic Health Sciences 
Center at ETSU, a division that also includes the College of Clinical and Rehabilitative Health 
Sciences, the James H. Quillen College of Medicine, the College of Nursing, and the College of 
Public Health (Barber, 2011).  Recently BGCOP became one of only 15 schools in the country to 
offer a dual degree option to allow students pursuing a PharmD to also earn a master’s degree in 
public health (MPH) within a 5-year timeframe. Furthermore it is the only college in Tennessee 
to offer the dual PharmD/MPH degree (Barber, 2012). 
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Statement of the Problem 
 To date numerous studies have been conducted showing the success of students in 
pharmacy schools.  Yet, recognizing the increasing number of students attempting to enter 
pharmacy programs, it remains imperative that college faculty and administrators acknowledge 
the importance of preparing students for doctoral-level work and that admissions committees 
choose appropriate measures by which to analyze student readiness.  The purpose of this 
research is to identify significant factors that predict the academic performance, defined by grade 
point average at the end of the first year, of pharmacy students at the Bill Gatton College of 
Pharmacy.   
 
Research Questions 
 This study investigates the relationship between preadmission demographic information 
and performance measures and first-year academic performance by analyzing background and 
academic data on students enrolled in a professional Doctor of Pharmacy program offered by a 
college of pharmacy in East Tennessee during a 5-year period.  The study is focused on the 
following research questions: 
1. Is there a significant relationship between student age and academic performance 
(defined as first-year pharmacy school GPA) for students in the PharmD program at 
ETSU? 
2. Is there a significant relationship between Pharmacy College Admission Test (PCAT) 
scores and academic performance (defined as first-year pharmacy school GPA) for 
students in the PharmD program at ETSU? 
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3. Is there a significant relationship between undergraduate grade point averages (GPAs) 
and academic performance (defined as first-year pharmacy school GPA) for students in 
the PharmD program at ETSU? 
4. Is there a significant difference in the first-year pharmacy school GPAs of male students 
and the first-year pharmacy school GPAs of female students in the PharmD program at 
ETSU? 
5. If there is a significant difference in the first-year pharmacy school GPAs of male and 
female students, then of the variables that are significantly correlated to first-year 
pharmacy school GPA, which are better predictors of first-year pharmacy school GPA for 
male students compared to female students? 
6. Is there a significant difference in the first-year pharmacy school GPAs of White, non-
Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU? 
7. If there is a significant difference in the first-year pharmacy school GPAs of White, non-
Hispanic students and students of other races or ethnicities, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of 
first-year pharmacy school GPA for White, non-Hispanic students compared to students 
of other races or ethnicities?  
8. Is there a significant difference in the first-year pharmacy school GPAs of students 
classified as in-region and the first-year pharmacy school GPAs of students classified as 
out-of-region in the PharmD program at ETSU? 
9. If there is a significant difference in the first-year pharmacy school GPAs of in-region 
and out-of-region students, then of the variables that are significantly correlated to first-
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year pharmacy school GPA, which are better predictors of first-year pharmacy school 
GPA for in-region students compared to out-of-region students? 
10. Is there a significant difference in the first-year pharmacy school GPAs of students who 
come from 2-year colleges and the first-year pharmacy school GPAs of students who 
come from 4-year institutions? 
11. If there is a significant difference in the first-year pharmacy school GPAs of students 
from 2-year colleges and students from 4-year colleges, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of 
first-year pharmacy school GPA for students who come from 2-year colleges compared 
to students who come from 4-year institutions?  
12. Is there a significant difference in first-year pharmacy school GPAs among students 
whose primary undergraduate institution was ETSU and first-year pharmacy school 
GPAs of students whose primary undergraduate institution was an institution other than 
ETSU? 
13. If there is a significant difference in first-year pharmacy school GPAs among students 
whose primary undergraduate institution was ETSU and students whose primary 
undergraduate institution was not ETSU, then of the variables that are significantly 
correlated to first-year pharmacy school GPA, which are better predictors of first-year 
pharmacy school GPA for students whose primary undergraduate institution was ETSU 
compared to students whose primary undergraduate institution was an institution other 
than ETSU?  
22 
 
14. Is there a significant difference in the first-year pharmacy school GPAs of students who 
have earned a bachelor’s degree and first-year pharmacy school GPAs of students who 
have not earned a bachelor’s degree?  
15. If there is a significant difference in first-year pharmacy school GPAs among students 
who have earned a bachelor’s degree and students who have not earned a bachelor’s 
degree, then of the variables that are significantly correlated to first-year pharmacy 
school GPA, which are better predictors of first-year pharmacy school GPA for students 
who have earned a bachelor’s degree compared to students who have not earned a 
bachelor’s degree? 
16. To what extent does a combination of preadmissions variables (i.e., age, gender, race or 
ethnicity, regional status, PCAT scores, undergraduate GPA, undergraduate institution 
type, ETSU undergraduate enrollment status, and bachelor’s degree status) predict 
academic performance, as defined by first-year pharmacy school GPA, in pharmacy 
students at ETSU? 
 
Significance of the Study 
Although several studies have been completed showing factors that influence the success 
of students in pharmacy school, none have been conducted at this institution under study, ETSU.  
In focusing on statistical evidence of whether differences exist in student performance based on 
preadmission factors, this study will add to the body of literature in the field of pharmacy 
education.  Because the rural-focused mission of the Bill Gatton College of Pharmacy allows for 
variability in academic preparedness, this research may assist the admissions committee in 
making more informed decisions in an effort to select only those candidates most likely to 
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succeed in the professional program.  Using an evidence-based approach may also increase the 
efficiency of decisions made by the admissions committee and decrease the workload of its 
members.  Finally these results may prove valuable to faculty and administrative units that 
support student retention and graduation initiatives at the college, as it may allow for the 
identification of enrolled students at risk of not progressing normally through the program. 
 
Limitations and Delimitations 
 For the purpose of this study subjects were limited to students matriculating into the Bill 
Gatton College of Pharmacy from the inaugural class of students, entering in spring 2007, 
through the class entering the program in fall 2011.  This study is specific to the school included 
and may not be generalizable to other populations or other schools.  Additionally student 
outcomes may have been influenced by other factors that were not included as variables in this 
study.  
 A number of limitations arise from the way variables used in this study were defined.  
For example, when determining regional status the College of Pharmacy classified students as 
either in-region or out-of region, but that classification has not been consistently defined since 
the inception of the college.  Therefore, students who may have been classified as out-of-region 
in 2007 could have been classified as in-region in 2010.  Out-of-region students also face tougher 
admission standards, essentially giving in-region students preference during the admission 
process; this makes the population of admitted students used in this study biased to favor 
students classified as in-region. 
Because the admissions committee does not use a formula or minimum score to 
determine which students should be admitted to the pharmacy program, individual members are 
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able to exercise discretion; this leads to an inconsistency in the recommendations made for 
program admission.  Also students are invited for interview and ultimately admitted into the 
pharmacy program in comparison to the pool of applicants for a given year, so admissions 
decisions are norm-referenced.  PCAT percentage scores, specifically, are norm-referenced. 
Some faculty may hold the impression that 4-year schools offer a more rigorous 
academic program than 2-year schools; therefore, the population of accepted students may be 
biased against those from community or junior colleges.  There is significant variability in 
students’ undergraduate institutions, professors, courses, and grading; none of these could be 
accounted for in this study.  The only feeder school examined in this work was ETSU, although 
students come to the BGCOP from a number of different institutions.  Each of these local factors 
is a limitation of the current work. 
 Other limitations are external to the BGCOP.  The PCAT test has been modified in recent 
years (PCAT, n.d.a).  The Quantitative Ability subtest was changed in 2007; at the same time the 
lengths of all subtests were shortened to accommodate the addition of a second Writing subtest.  
The Biology and Chemistry subtests were modified in July 2012 to include additional material.  
The population used for this research was likely unaffected by these changes as the changes 
occurred ether immediately before or immediately after the students under study entered 
pharmacy school.  Many students take the PCAT multiple times.  The PCAT attempt with the 
single best (or highest) score within 3 years of the admission cycle was used in this research.  It 
is important to note that members of the admissions committee are able to see all PCAT scores 
for applicants; therefore, some may consider score elements of several different attempts when 
deciding whether to admit a particular student. 
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 Another limitation is that mainly cognitive factors are identified and used as variables in 
this study.  Other variables such as pharmacy work experience, self-confidence, socioeconomic 
status, leadership role status, and community service involvement could also correlate with and 
be predictors of academic performance.  The impact of those noncognitive elements is not 
examined in this study. 
 A final possible limitation of this study is the role of the researcher.  I worked at the Bill 
Gatton College of Pharmacy from February 2009 through July 2012 and continue to hold the 
faculty, staff, students, and program there in the highest regard.  I also served as a member of the 
admissions committee during the 2011-2012 academic year.  As a member of the screening 
subcommittee, I performed the initial review of applications to determine which applicants 
would be invited for an interview; I therefore became familiar with the criteria required for 
admission to the program on both a formal and a practical level.  Nevertheless, the strengths of 
my role outweighed the limitations because my prior experience allowed insight into the formal 
and informal culture of the admissions process and general awareness of student demographic 
information to easily identify nuances in the dataset.   
 
Definitions of Terms 
 The following terms are defined for use in this study: 
1. In-region applicant: Applicants classified as being from within the local region of the 
Bill Gatton College of Pharmacy.  Although the limitations of what defines the region 
changed from 2007 to 2011, typically these applicants are from the state of Tennessee or 
from within a 150 mile radius of the Bill Gatton College of Pharmacy. 
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2. Grade point average (GPA): Weighted average of quality points earned relative to the 
number of credit hours attempted on a 4.0 scale. 
a. Overall or cumulative grade point average: The GPA calculated using all courses 
taken to date. 
b. Math and science grade point average: The GPA calculated using only math and 
science courses; includes both required and elective courses. 
3. Out-of-region applicant: Applicants classified as being from outside the local region of 
the Bill Gatton College of Pharmacy.  Although the limitations of what defines the region 
changed from 2007 to 2011, typically these applicants are from outside the state of 
Tennessee or from outside a 150 mile radius of the Bill Gatton College of Pharmacy. 
4. Pharmacy College Admission Test (PCAT): A specialized test that helps identify 
qualified applicants to pharmacy programs.  The test measures general academic ability 
and scientific knowledge necessary for the commencement of pharmaceutical education 
(PCAT, n.d.). 
a. PCAT Writing subtest: PCAT subtest designed to measure candidates’ abilities 
and knowledge in writing; includes content objectives related to health issues, 
science issues, or social, cultural, or political issues (Meagher, Pan, Wegner, & 
Olson, 2012, p. 5). 
b. PCAT Verbal Ability subtest: One of five multiple-choice PCAT subtests, 
designed to measure candidates’ verbal ability; includes content objectives related 
to analogies (similarity and contrast, association, classification, whole-part/part-
whole, and characteristic) and sentence completion, including noun(s), verb(s), 
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adjective(s), and combinations of more than one part of speech (Meagher et al., 
2012, p. 9). 
c. PCAT Biology subtest: One of five multiple-choice PCAT subtests, designed to 
measure candidates’ knowledge in biology; includes content objectives related to 
cellular and molecular biology, diversity of life forms, health, microorganisms, 
infectious diseases and prevention, microbial ecology, medical microbiology, 
immunity, and human anatomy and physiology, including structure and systems 
(Meagher et al., 2012, p. 7). 
d. PCAT Chemistry subtest: One of five multiple-choice PCAT subtests, designed to 
measure candidates’ knowledge in chemistry; includes content objectives related 
to atomic theory, chemical bonding, reactions and reaction mechanisms, kinetic 
theory, solutions, nuclear chemistry, organic chemistry, and basic biochemistry 
processes (Meagher et al., 2012, p. 8). 
e. PCAT Reading Comprehension subtest: One of five multiple-choice PCAT 
subtests, designed to measure candidates’ knowledge in and ability in reading 
comprehension; includes content objectives related to comprehension (words in 
context, main ideas, supporting details, and drawing conclusions), analysis 
(relationships between ideas, author’s purpose and tone, facts/opinions, and 
rhetorical strategies) and evaluation, including bias, support in an argument, and 
author’s conclusion or thesis  (Meagher et al., 2012, p. 9). 
f. PCAT Quantitative Ability subtest: One of five multiple-choice PCAT subtests, 
designed to measure candidates’ quantitative ability; includes content objectives 
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related to basic math, algebra, probability and statistics, precalculus, and calculus 
(Meagher et al., 2012, p. 10-11). 
 
Summary 
This quantitative study is presented in five related chapters.  Chapter 1 contains an 
introduction to the study and includes a description of its relevance and purpose, the statement of 
the problem, research questions, limitations and delimitations, definitions of terms, and a brief 
overview of the study.  Chapter 2 provides a review of the literature related to professional 
pharmacy program admissions, retention, and student success indicators.  Chapter 3 is a 
description of the study design, population, data collection methodology, and procedures for data 
analysis.  Chapter 4 is a description and presentation of the data related to the research questions.  
Chapter 5 contains a summary of findings for the study, conclusions, and recommendations both 
for practice and further research.  
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CHAPTER 2 
LITERATURE REVIEW 
 
Overview of the Pharmacy Profession and Professional Degree 
 The ultimate goal of the pharmacy profession is to render pharmaceutical care in 
providing medication services to patients (American Association of Colleges of Pharmacy, 
2011).  Pharmacists dispense medications to patients and offer advice on their safe and effective 
use.  Characteristic job duties include filling prescriptions, advising physicians and other 
healthcare providers on medication properties, checking for potentially dangerous drug 
interactions, instructing patients on how and when to take a medicine and advising on possible 
side effects, and working with insurance companies to ensure patients get needed medications. 
Pharmacists provide pharmaceutical care in a variety of settings but typically work in either 
community (retail) or clinical (hospital or healthcare) settings.  Pharmacists must earn a Doctor 
of Pharmacy (PharmD) degree from an accredited school and pass two licensure exams – one in 
pharmacy skills and knowledge, the other in pharmacy law – before they are allowed to practice 
(Bureau of Labor Statistics, 2012). 
 Until 1997 the Bachelor of Science in Pharmacy (BSPharm) was required for licensure 
and entry into the profession of pharmacy.  However a number of factors prompted the 
Accreditation Council for Pharmacy Education (ACPE), the national agency for the accreditation 
of professional degree programs in pharmacy and providers of continuing pharmacy education, 
to review and revise its standards.  These included: 
• experience gained in reviews of Doctor of Pharmacy programs,  
• feedback from stakeholders,  
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• reports of the Institute of Medicine calling for changes in the healthcare system,  
• increased collaborative health care practice legislation,  
• revision of the American Association of College of Pharmacy’s Center for the 
Advancement of Pharmaceutical Education (CAPE) Educational Outcomes,  
• revision of the North American Pharmacist Licensure Examination (NAPLEX) blueprint, 
and  
• the Medicare Modernization Act of 2003.   
Following much debate and a reevaluation of the needs of patients and entry-level pharmacists 
the ACPE recommended transitioning to the PharmD as the sole professional practice degree for 
pharmacy in the United States.  The transition was completed in academic year 2004-05 with the 
graduation of the last student from an ACPE-accredited baccalaureate in pharmacy program.  
The updated ACPE standards went into effect in July 2007 (Accreditation Council for Pharmacy 
Education, 2011).   
The ACPE most recently updated the accreditation standards for the PharmD degree in 
2011 with the release of Guidelines Version 2.0.  The standards remain the same, but guidelines 
on how to achieve specific standards have been clarified or updated.  The next comprehensive 
review of the ACPE standards and guidelines is scheduled for academic year 2013-14.  The 30 
standards cover all aspects of the professional pharmacy degree program, including Mission, 
Planning, and Evaluation (Standards 1-3); Organization and Administration (Standards 4-8); 
Curriculum (Standards 9-15); Students (Standards 16-23); Faculty and Staff (Standards 24-26); 
and Facilities and Resources (Standards 27-30) (ACPE, 2011). 
The ACPE may grant institutions one of three types of accreditation status: Precandidate, 
Candidate, or Full Accreditation Status.  Precandidate Status is limited to new programs that 
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have no students enrolled but meet eligibility criteria for accreditation.  Candidate Status is 
granted to institutions meeting eligibility criteria once students have enrolled, but these programs 
have not yet graduated a class of students.  Full Accreditation Status is granted once the 
professional degree program has demonstrated that it complies with accreditation standards, 
including the appropriateness of the program’s mission and goals, the adequacy of resources and 
organization to meet the mission and goals, outcomes that indicate the mission and goals are 
being met, and the reasonable assurance of continued compliance with the 30 standards (ACPE, 
n.d.a).  As of August 2012, there were 119 colleges or schools of pharmacy whose professional 
degree programs had been granted Full or Candidate Status by the ACPE and an additional eight 
programs that had been granted Precandidate Status by the ACPE (AACP, n.d.a). 
 
PharmD Program Admissions 
 The accreditation standards for pharmacy education programs are not prescriptive in 
defining all of the requirements for admission into a PharmD program of study, allowing 
colleges and schools of pharmacy to tailor requirements to best fit the missions and goals of 
individual programs.  ACPE standards do require that colleges and schools of pharmacy make 
criteria, policies, and procedures for admission to the professional degree program available to 
prospective students, and that these take into account necessary scholastic accomplishments as 
well as other desirable qualities that support the student’s potential to become an effective 
professional. The standards include that factors beyond the grade point average should be 
considered as a part of the admissions process.  Written communication skills must be assessed, 
and in-person standardized interviews of applicants are required (ACPE, 2011). 
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Prerequisite Coursework 
ACPE guideline 17.1 stipulates a minimum of 2 academic years or the equivalent of 
college-level coursework prior to admission into a professional pharmacy program.  This 
prerequisite coursework is to include: basic sciences; mathematics; information and 
communication technologies; physical sciences; and a general education, defined as humanities, 
behavioral sciences, social sciences, and communication skills (ACPE, 2011).  Because ACPE 
does not prescribe specific courses, credit hours, or desired abilities or outcomes for 
preprofessional education, US pharmacy programs vary in preprofessional requirements. 
Some colleges require 1 to 3 years of prepharmacy education, others require a bachelor’s 
degree, and still others place all years of study in the professional degree program.  Boyce and 
Lawson (2009) extensively reviewed preprofessional curricula as a part of their white paper in 
advance of AACP’s Curricular Change Summit.  They found that over 90% of pharmacy 
programs at that time required courses in general, cellular, or molecular biology; general 
chemistry; organic chemistry; and calculus.  Over three quarters required courses in physics; 
English composition or writing; and other general education, liberal arts, humanities, social 
sciences, or behavioral sciences.  The majority also required courses in microbiology, anatomy, 
physiology, statistics, public speaking or communications, and economics.   
Most pharmacy programs in the US currently require 2 years of preprofessional 
coursework prior to entering the professional program.  The mean number of required 
preprofessional semester hours among reporting schools was 67.6 according to AACP’s 2012-
2013 Pharmacy School Admissions Requirements (PASR) data (American Association of 
Colleges of Pharmacy, 2011).  Birnie et al. (2012) indicate that colleges and schools of pharmacy 
are increasing prerequisite requirements in an effort to raise academic achievement, increase 
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incoming student maturity, and add content to the pharmacy curriculum.  In fact the number of 
reporting schools increasing to 3 years of coursework or a BS degree as a prerequisite to 
pharmacy program admission has increased by 500% over the past 6 years. 
 
Pharmacy College Admission Test (PCAT) 
Although not required by ACPE standards, many pharmacy programs use the Pharmacy 
College Admission Test (PCAT) to assist in identifying qualified applicants.  The PCAT 
measures general academic ability as well as scientific knowledge necessary for the 
commencement of pharmaceutical education and is constructed specifically for colleges of 
pharmacy (Pharmacy College Admission Test, n.d.).  The PCAT is a collaborative effort 
between the American Association of Colleges of Pharmacy and Pearson, a world leader in 
providing educational materials, technologies, and assessments.  The norm-referenced PCAT 
was first administered in 1974 and has been reviewed and revised by the PCAT Advisory Panel 
of the AACP regularly since that time.  Individuals with content expertise write and review exam 
items.  These items are then field-tested, meeting specific acceptance criteria, before they are 
included on the test. 
Meagher et al. (2012) described the purpose, structure, and administration of the PCAT.  
They note that the computer-based exam consists of five multiple-choice subtests in Biology, 
Chemistry, Reading Comprehension, Quantitative Ability, and Verbal Ability, as well as two 
Writing subtests.  Critical thinking is measured in the context of items throughout the exam.  
Each subtest is timed separately and the length of a typical administration is approximately 4.5 
hours, including one rest break.  Candidates receive a score for each multiple-choice subtest, a 
Composite Score for the five multiple-choice subtests combined, and a Writing Score.  
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Candidates register and pay for the exam online and then take the exam at a testing center during 
three time windows each academic year.  Immediately upon completing the test the candidate 
receives a preliminary score report showing multiple-choice scaled scores and percentile ranks.  
The Writing portion of the exam is manually scored at a later date.  Approximately 5 weeks after 
taking the PCAT official score reports are mailed to candidates and to colleges of pharmacy 
designated by candidates.  The report indicates candidate’s multiple-choice subtest and 
Composite scores, ranging from 200-600, and percentile ranks, ranging from 1-99.  Writing 
scores are reported on a scale of 1.0 to 6.0 and include a mean score indicating the average of all 
Writing scores earned by candidates taking the test during the same administration window. 
 
Impact of the Gender Shift  
In 2006 the World Health Organization reported that although the majority of healthcare 
workers were female, there was a marked gender imbalance: “typically, more than 70% of 
doctors are male while more than 70% of nurses are female” (p. 4).  A 2011 report on the 
feminization of the health care workforce (Health Professions Resource Center) noted changing 
gender characteristics: of the 438,180 Texas health care workers in professions for which gender 
data were available, nearly three quarters were female.  Professions that have been 
predominantly male, including medicine and pharmacy, have seen large increases in the 
percentage of females.  At the same time, men are not making the same gains in traditionally 
female-dominated professions like nursing.  The report also summarizes previous studies mainly 
from the medical profession.  These studies show that women generally work fewer hours than 
men, and that female health care providers typically spend more time with patients and foster 
more collaborative relationships than men (Health Professions Resource Center, 2011). 
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In 2010-11 females submitted 59.5% of all applications to pharmacy schools, and in fall 
2011, 60.8% of all students enrolled in PharmD programs were female.  Since 2000 over 60% of 
all Doctor of Pharmacy degrees awarded as the first professional degree have been conferred to 
female graduates (Taylor & Taylor, 2012).  Data from the most recent Pharmacy Manpower 
Project indicate that the proportion of actively practicing pharmacists who are female has 
increased steadily during that same period, from 44.8% in 2000, to 45.9% in 2004, to 46.4% in 
2009 (Midwest Pharmacy Workforce Research Consortium, 2010).  It is inevitable that the future 
profession of pharmacy will see effects, both positive and negative, due to this gender shift.   
Gardner and Stowe (2006) highlight these challenges and speculate on some possible 
outcomes of the changing gender balance in the pharmacy profession.  Many of the anticipated 
negative effects involve the conflict between women’s professional and family priorities.  
Mainly due to childcare responsibilities, women may be less likely than men to work full-time in 
any professional capacity.  According to Gardner and Stowe, “this may negatively impact the 
number of professionals willing to own and operate their own stores, serve in management roles, 
and be involved in organizations that lead change within the profession” (p. 1).  For working 
women whose commitments are already divided between work and family responsibilities taking 
on additional professional challenges or assignments may not be of value.  In contrast, for 
decades there has been a push for more women to enter the STEM fields of Science, Technology, 
Engineering, and Mathematics, and an increased number of female pharmacy professionals 
might encourage future generations to follow suit.  Especially if women assume leadership roles 
within the profession and within the community, the positive outcomes could be far-reaching.  
An increased number of women in the profession may also positively impact pharmacist-patient 
relationships.  Traditionally viewed as nurturers, female pharmacists may be more likely to 
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develop “the types of pharmacist/patient relationships that result in improved communication 
and better patient care” (Gardner & Stowe, p. 9).  The growing number of women entering 
pharmacy degree programs will no doubt influence the future of the pharmacy profession. 
 
Pharmacy Student Population Nationwide 
Each year the American Association of Colleges of Pharmacy publishes a report 
describing the pharmacy student population in the United States, including applications received, 
degrees conferred, and enrollments during the previous academic year.  In the 2012 report Taylor 
and Taylor compiled data from 124 colleges and schools of pharmacy in the US acquired using 
five separate survey instruments and data available through the Pharmacy College Application 
Service (PharmCAS).   
From September 2010 through August 2011 United States colleges and schools of 
pharmacy received 106,815 applications for admission.  Compared with entering class 
enrollment data for fall 2011, this figure represents seven applications received for every one 
entering student enrolled.  During that same time females submitted 59.5% of all applications to 
pharmacy schools, males submitted 39.4%, and gender unknown/not reported submitted 1.1%.  
The majority of applications were from White Americans (35.5%) or Asian Americans (35.1%); 
underrepresented minorities submitted 15.2 % of pharmacy school applications (of these 10.4 % 
were from Black applicants and 4.4 % were from Hispanic applicants).  For the seventh 
consecutive year institutions received more applications from out-of-state residents than from in-
state residents (59.3%, as compared to 40.7%, respectively).  Nearly half of all pharmacy school 
applicants (45.4%) had previously obtained a bachelor’s degree or higher and 76.7 % of students 
had completed at least 3 years of undergraduate education (Taylor & Taylor, 2012). 
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Overall enrollment in all years of pharmacy professional degree programs increased 3.6% 
from fall 2010 to fall 2011 (i.e., from 56,841 to 58,915).  In fall 2011, 60.8 % of enrolled 
pharmacy students were female and 39.2 % were male.  Race and ethnicity of enrolled students 
was: White Americans (55.4%), Asian Americans (24.0%), Black Americans (6.7%), and 
Hispanic Americans (3.9%); other racial or ethnic groups, students of two or more races, and 
foreign students made up the remaining 10% (Taylor & Taylor, 2012). 
 
Regional Peers for East Tennessee State University 
East Tennessee State University is accredited by the Southern Association of Colleges 
and Schools Commission on Colleges (SACSCOC), the regional body for the accreditation of 
degree-granting higher education institutions in 11 Southern states (Southern Association of 
Colleges and Schools Commission on Colleges, n.d.).  There are 38 colleges or schools of 
pharmacy within SACSCOC-affiliated institutions: two in Alabama, six in Florida, four in 
Georgia, two in Kentucky, two in Louisiana, one in Mississippi, three in North Carolina, three in 
South Carolina, five in Tennessee, six in Texas, and four in Virginia.  Thirty-two of these 
SACSCOC-affiliated schools, including the one at ETSU, were fully accredited by ACPE by fall 
2012; five had Candidate Status, and one had Precandidate Status.  Seventeen of these schools 
are public institutions, 20 are private, and one (ETSU) is a public-private partnership (ACPE, 
n.d.b). 
Appendices A-D show the institutional characteristics; application, interview, and 
enrollment characteristics; class demographics; and admissions requirements for each of these 
schools as of fall 2012; these data were taken from AACP’s 2012-13 PASR (American 
Association of Colleges of Pharmacy, 2011).  Entering class sizes ranged from 52 to 289 
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students, with an average class size of approximately 125 students.  The total number of 
available spots in first-year pharmacy classes for SACSCOC schools during the most recently 
reported year (either 2010 or 2011) was 4,621; for these vacancies, 9,732 interviews were 
conducted.  Securing a seat in a pharmacy class is a competitive process: the applicant-to-
enrollment ratio ranged from 1.6:1 to 19:1, with an average of 7.04 students applying for each 
available class spot.  This regional average is comparable to the national average of 7.0 (Taylor 
& Taylor, 2012). 
Male students comprised approximately 42 % of first-year pharmacy students at 
SACSCOC institutions, whereas the majority of entering students were female (58%).  Only 
30% of entering students, on average, were classified as out-of-state.  First-year students ranged 
in age from 18 to 65 years, with an average age range of 19-43 reported.  The undergraduate 
GPAs of first-year students during this period ranged from 3.1 to 3.6 with a mean of 3.36, based 
on a 4.0-point scale. 
SACSCOC pharmacy schools required from 46 to 90 prerequisite course hours, with an 
average of approximately 70 required prerequisite credit hours needed for admission to the 
pharmacy degree program.  The average minimum expected GPA reported by these schools was 
3.19; however, institutions reported that they would consider overall and required prerequisite 
course GPAs as low as 2.5.  Of the 38 schools included in the peer group, all but two required 
students seeking admission to take the PCAT examination.  Ten of the schools did not report the 
minimum PCAT Composite score required for admission or specified only that “competitive” 
PCAT scores would be considered, and eight did not require a particular minimum Composite 
PCAT score for consideration.  Among schools that specified a minimum Composite PCAT 
percentile the minimum score considered for admission was 40, and the average minimum 
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Composite percentile considered was 49.  All of the SACSCOC-affiliated schools required an 
interview as a part of the admission process. 
 
Overview of the Bill Gatton College of Pharmacy 
Information regarding first-year students enrolled at the Bill Gatton College of Pharmacy 
is shown below in Table 1.  Historically, the majority of incoming students are from Tennessee, 
and over 85% are classified as “regional” students from Tennessee or the surrounding states of 
Kentucky, North Carolina, or Virginia.  Most students either have no degree or possess a 
bachelor’s degree (35% to 59%) with very few holding associates or master’s degrees.  The 
overwhelming majority of BGCOP students consider themselves White or Caucasian (82% to 
94% for students enrolling from fall 2008 to fall 2012), and the mean age of incoming students is 
24 to 25 years.   The mean Composite PCAT score (percentile) for enrolled students at Gatton 
ranges from 62 to 71, and the mean cumulative GPA is between 3.43 and 3.50 (BGCOP, n.d.a). 
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Table 1 
Characteristics of First-Year Students at the Bill Gatton College of Pharmacy 
 
 Fall 2008 Fall 2009 Fall 2010 Fall 2011 Fall 2012 
Class size (n) 79 80 80 81 79 
Academic      
Mean Composite PCAT 71 62 67 66 65 
Mean Cumulative GPA 3.43 3.43 3.44 3.50 3.47 
Geography      
TN Residents 54% 46% 58% 62% 52% 
Region (KY, NC, TN, VA) 85% 85% 86% 94% 87% 
Educational Level      
Associates 11% 1% 3% 7% 13% 
Bachelors 54% 50% 59% 49% 43% 
Masters 0% 1% 1% 0% 4% 
No Degree 35% 48% 38% 43% 41% 
Race or Ethnicity      
   White or Caucasian 83% 82% 88% 94% 89% 
Black or African-American 4% 5% 1% 2% 3% 
Asian or Pacific Islander 1% 1% 4% 4% 6% 
Other 1% 1% 3% 0% 3% 
No Response 8% 5% 4% 0% 0% 
Gender      
Male 52% 41% 48% 40% 41% 
Female 48% 59% 53% 60% 59% 
Mean Age 25 25 24 24 24 
 
The college participates in AACP’s Pharmacy College Application Service (PharmCAS), 
a centralized application service for colleges and schools that facilitates applications and 
provides admissions offices with a comprehensive set of tools for processing, reviewing, and 
analyzing applications (Pharmacy College Application Service, n.d.c).  Information available in 
PharmCAS indicated that the pharmacy school at ETSU interviewed 195 students for the 80 
available seats in the fall 2012 entering class (Pharmacy College Application Service, n.d.b).  
The program requires all applicants to complete the PCAT exam and also requires the 
completion of 61 semester hours as shown in Table 2; no minimum undergraduate GPA is 
specified in PharmCAS.  
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Table 2 
Prerequisite Coursework for Admission to the Bill Gatton College of Pharmacy 
 
Course Title Semester Hours 
General Biology and Lab 4 
Microbiology and Lab 4 
Biology Elective 3 
General Chemistry and Lab 8 
Organic Chemistry and Lab 8 
General Physics and Lab 4 
Calculus 3 
Statistics 3 
Economics 3 
Composition 3 
Oral Communication 3 
Additional Writing-Intensive or Oral Communication Course 3 
Social Sciences, Behavioral Sciences, and/or Humanities Electives 9 
General Elective 3 
Total 61 
 
As compared to national data and data from its peer schools in SACSCOC-affiliated 
institutions, the BGCOP is more selective in its admissions: BGCOP has approximately 10 
students apply for each available spot, whereas SACSCOC schools and pharmacy schools 
nationwide receive approximately seven applications for each class vacancy.  Gatton also admits 
a relatively small class size of approximately 80 students, compared to an average class of 125 
students in SACSCOC schools, and its average undergraduate cumulative GPA, ranging from 
3.43 to 3.50 from 2008-2012, is higher than the SACSCOC institution average of 3.36.  The 
majority of GCOP students are classified as in-state; the average percentage of in-state applicants 
is only 40.7% nationally.  Students at GCOP are much less racially and ethnically diverse than 
the national pharmacy student population, with the overwhelming majority (83% to 94% of all 
first-year students) self-identifying as White or Caucasian, as compared to only 35% nationally. 
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Predictors of Academic Performance in Colleges and Schools of Pharmacy 
Identifying the most important factors that correlate with the academic success or failure 
of pharmacy students is of great concern to everyone involved in pharmacy education.  Colleges 
and schools of pharmacy generally have a large number of applicants for a limited number of 
spaces; admission committees therefore want to make efficient, well-informed decisions.  
Implications of poor admissions decisions can negatively impact students, faculty, and 
institutions, especially if poorly qualified or prepared students discontinue their education in 
pharmacy programs.  Students accrue loan debt that is difficult to repay should they drop out of 
school and also lose the potential earnings of a pharmacy professional.  Faculty face the often 
time-consuming task of remediating those students admitted to the program who are not likely to 
be successful, taking time away from research, scholarship, and better prepared students.  
Institutions suffer not only the financial cost of an unfilled class seat but also reputational impact 
associated with student attrition.  The ability to predict student success or failure could prevent 
poor admissions decisions and also strengthen programs designed to support student success.  
Because admission requirements and pharmacy program curricula vary widely across 
institutions, a number of studies that attempt to identify reliable factors for predicting pharmacy 
student performance have been reported in the literature.  These studies are summarized in the 
following sections. 
 
Using First-Year Indicators as a Measure of Academic Performance 
Chisholm, Cobb, and Kotzan (1995) used multiple regression analyses to identify 
significant factors that predicted academic performance of 234 first-year pharmacy students at 
the University of Georgia (UGA).  Pharmacy GPA was positively correlated with student age, 
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PCAT scores, prepharmacy GPA, prepharmacy math and science GPA, and the achievement of a 
4-year college degree.  Of these, the best overall predictors of academic performance were 
prepharmacy math and science GPA and the achievement of a 4-year degree (p < 0.01).  Overall 
prepharmacy GPA and PCAT Composite Score were not found to significantly correlate with 
first-year pharmacy academic performance in the population under study.  Conversely certain 
sections of the PCAT (Verbal and Composite Score) were found to be significant in predicting 
success according to gender, supporting the concept of varying significant factors among 
population subgroups.   
Chisholm, Cobb, DiPiro, and Lauthenschlager (1999) expanded on previous work at 
UGA by developing a model that predicted the academic rank of 436 students at the end of their 
first professional year of pharmacy school.  Of the variables examined – which included 
prepharmacy GPA and PCAT scores – math and science GPA and attainment of a prior 4-year 
college degree were again the best predictors of academic rank (p < 0.01).  Using these two 
variables allowed for a 92% to 96% accuracy rate for predicting students above the 25th 
percentile of the class as determined by GPA at the end of the first year of pharmacy school.  
However the model could only accurately assign students to the lower quartile approximately 
30% of the time.  
At The Ohio State University College of Pharmacy, Kelley, Secnik, and Boye (2001) 
focused on the capacity of the Pharmacy College Admissions Test (PCAT) to predict success.  
They found that the PCAT score accounted for approximately 25% of the variance in first 
academic quarter pharmacy GPA, and that PCAT scores below the 40th percentile yielded first-
quarter GPAs less than 2.0 in the population under investigation.  Nonetheless they cautioned 
committees not to base admissions decisions solely on such objective measures: “We are 
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admitting future professionals to our programs with the hope that they will succeed in our 
curriculums and then join the professional ranks.  One single piece of data gathered by a one-day 
test should not function as the sole determinant or gatekeeper to the profession of pharmacy” (p. 
229). 
In a smaller study involving only 159 students at the University of Arizona College of 
Pharmacy, Thomas and Draugalis (2002) attempted to provide a model for institutions to use 
when evaluating predictors of academic success as measured by first-year pharmacy program 
GPA.  All of the independent variables included in the study (all PCAT scores, prepharmacy 
GPA, math and science GPA, and attainment of a previous college degree) were significantly 
and positively correlated with first-year pharmacy GPA.  The strongest correlations were found 
with Chemistry Subscore of the PCAT (r = 0.579), Composite PCAT score (r = 0.495), math and 
science prepharmacy GPA (r = 0.416), and Biology Subscore of the PCAT (r = 0.416).  More 
than 50% of students with a Chemistry PCAT Subscore of at least 50 and/or a math and science 
GPA of at least 3.0 attained a GPA of at least 3.0 during the first year of pharmacy school.  
These results were not surprising because many classes in the first year of pharmacy school, 
including biochemistry, pharmaceutics, and medicinal chemistry, have a chemistry component.  
They developed a tiered approach recommending that students with Chemistry PCAT Subscores 
of 50 or more and math and science GPAs of 3.0 be interviewed.  If the potential student pool 
needs to be increased, they recommend inviting students with Chemistry PCAT Subscores of at 
least 50 and math and science GPAs of 2.5.   
All of the studies in the preceding section use first-year indicators of success in pharmacy 
school, most typically first-year pharmacy GPA.  The predictor variables are also similar – 
student age, PCAT scores (both Composite and individual subsection percentile scores), 
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prepharmacy GPA (cumulative and/or combined math and science), and achievement of a 4-year 
degree.  However many of the findings are not consistent from one study to the next, suggesting 
that results are not generalizable from one institution to another, particularly not between 
dissimilar institutions.  For example, studies conducted at the University of Georgia (Chisholm et 
al., 1995; Chisholm et al., 1999) found that PCAT scores were not significantly correlated with 
first-year performance; however, studies conducted at Ohio State (Kelley et al., 2001) and 
Arizona (Thomas & Draugalis, 2002) found varying, significant degrees of support for using 
PCAT scores to predict success.  Interestingly, in all of the studies reviewed in which math and 
science GPA was a variable, it was found consistently to be a good predictor of first-year 
success. 
 
Predicting Success Throughout the Program 
Recognizing that critical thinking skills had not previously been evaluated, Allen and 
Bond (1998) examined the relationship between academic success – defined as pharmacy student 
performance in course group categories, including first-year courses – and student scores on the 
California Critical Thinking Skills Test (CCTST), prepharmacy GPA for required 
preprofessional courses, cumulative prepharmacy GPA, PCAT Composite Score, interview 
score, and whether the student took organic chemistry at a 2-year or 4-year institution using 
simple regression.  They theorized that measures of critical thinking might be helpful in 
predicting success in professional practice courses and clerkships, typically offered later in the 
pharmacy professional curriculum, which more accurately imitate real-world practice than do 
grades in first-year courses.  The most robust predictors of success in the Texas Tech University 
Health Sciences Center pharmacy program were prepharmacy GPA in required prerequisite 
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courses and overall prepharmacy GPA; their significance was evident in all categories evaluated.  
The best predictors for the first professional year were cumulative prepharmacy GPA, 
prepharmacy GPA in required prerequisite courses, and PCAT Composite Score (p < 0.001 in 
each of these cases); these results were consistent with prior findings.  Clerkship success was 
best predicted by PCAT and CCTST scores, suggesting that a different set of predictor variables 
may be necessary for projecting first- versus fourth-year success. 
Chisholm (2001) investigated the effect of achieving a prior degree on student 
performance throughout the professional curriculum, rather than focusing only on first-year 
performance.  Chisholm found that recurrence of poor performance in pharmacy school is 
common, with 38% of first-year pharmacy students who received at least one unsatisfactory 
course grade receiving another in their second year, 15% receiving another in their third year, 
and 10% receiving an unsatisfactory grade in their final year of the professional program.  Data 
showed the first and second years to be the most likely in which students discontinue their 
pharmacy education, with student attrition greatest in the first year of the program; 80% of those 
who left pharmacy school within the first year had at least one unsatisfactory course grade.  Prior 
degree was again a predictor of success; none of the students in the population under study who 
left the program had a prior 4-year degree and students with prior 4-year degrees had higher 
GPAs than students without.  Chisholm hypothesized that students with prior 4-year degrees 
possess better study skills, may be more mature and committed, and perhaps better prepared, 
more organized, less distracted, and better able to prioritize tasks than students without prior 4-
year degrees.  
Kidd and Latif (2003) assessed the extent to which both traditional and what they termed 
“novel” predictors contributed to academic success in the first three classes of students at 
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Shenandoah University.  PCAT score, essay score, California Critical Thinking Dispositions 
Inventory (CCTDI), and CCTST scores were found to be predictors of pharmacy GPA.  PCAT 
and CCTDI scores contributed significantly to first- through third-year pharmacy GPA, but only 
the CCTST proved a significant predictor of the clerkship, or fourth year, GPA.  Kidd and Latif 
used fourth-year performance in experience-based activities because it was thought to best 
encapsulate the skills and abilities necessary to a competent practitioner.  The study highlights 
the need to consider applicants who may be successful not only in the classroom but also in the 
professional practice setting. 
Rather than just predict success, Houglum, Aparasu, and Delfinis (2005) examined 
admissions criteria useful as predictors of failure as well.  Academic success of 309 students at 
South Dakota State University (SDSU) was measured by first-year pharmacy GPA, whereas 
failure was indicated by academic probation.  Demographic variables included prepharmacy 
curriculum status, which differentiated students who completed prepharmacy coursework at 
SDSU versus those who did not, prior degree designation, gender, and program year.  Academic 
performance measures included cumulative GPA, science value (essentially math and science 
course grades weighted equally regardless of course credits earned), ACT score, and organic 
chemistry grade.  Of the 309 students included in the study, 5.5% were placed on academic 
probation during the first year.  The odds of academic probation decreased with female gender, 
higher organic chemistry grades, and higher ACT score.  Factors significantly associated with 
academic success in pharmacy school included science value, prior degree, average chemistry 
grade, academic year, and transfer student status. If limited only to first-year success, higher 
ACT scores, higher chemistry grades, transfer student status, and attainment of a prior 4-year 
degree were all significantly associated with higher first-year pharmacy grade point average. 
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In 2006 McCall, Allen, and Fike evaluated a number of factors including prepharmacy 
GPA, type of institution at which organic chemistry was taken (i.e., 2-year versus 4-year), 
advanced science and math courses beyond prerequisites, and attainment of prior degree for 
correlation with academic success at the Texas Tech University Health Sciences Center School 
of Pharmacy as measured by first-year pharmacy GPA, cumulative GPA, and on-time 
graduation.  They found that prepharmacy GPA and completing advanced biology courses 
significantly correlated with a higher first-year pharmacy GPA, as did attainment of a BS degree 
prior to pharmacy school.  In addition, advanced biology coursework was positively correlated 
with on-time graduation from the professional pharmacy degree program.  They did not find a 
significant correlation between institution type and pharmacy GPA (p = 0.148).   
Using a similar sample, McCall, MacLaughlin, Fike, and Ruiz (2007) attempted to 
identify prepharmacy variables that predicted Texas Tech pharmacy graduates’ performance on 
the pharmacy licensure exam.  GPA, Composite PCAT score, and CCTST score were each 
positively correlated with NAPLEX score (p < 0.001); again, type of institution where organic 
chemistry was completed was not determined to be a significant predictor of performance.   
Renzi, Krzeminski, Sauerban, Brazeau, and Brazeau (2007) investigated whether there 
was a significant difference in the cumulative GPA of students at the University of Buffalo at the 
end of their first through third pharmacy professional years as a function of previous years in 
college, classified as either 2 years, 3 or more years without a bachelor’s degree, or bachelor’s 
degree or higher.  Results were consistent with previous studies.  The authors found that students 
with a bachelor’s degree performed better academically, especially in the first professional year 
of the program.  The authors theorized this result was most likely due to increased maturity and 
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educational experiences, particularly increased study skills, associated with the completion of 
upper-level coursework.  
The results of the studies summarized above indicate that different variables may be 
necessary to predict first-year versus fourth-year or program success.  The CCTST variable 
represents an interesting choice as it relates to the current work, as it is currently one of four 
possible measures used to assess general education at institutions of higher education in the state 
of Tennessee as a required component of the state’s Performance Funding program (Tennessee 
Higher Education Commission, 2010).  Another important lesson from these studies is the 
importance of operationalizing how success is defined, as success in the first year and success in 
the profession may be characterized by differing sets of knowledge, skills, and abilities.  
 
Noncognitive Factors as Predictors 
Hardigan, Lai, Arneson, and Robeson (2001) attempted to determine both quantitative 
and qualitative predictors of academic success in the Nova Southeastern University pharmacy 
school as measured by first-year pharmacy GPA.  Five variables were significantly and 
positively correlated with first-year pharmacy GPA in the study involving 274 applicants, only 
one of which (faculty interview) was classified as a noncognitive factor: undergraduate 
mathematics GPA (p < 0.001), cumulative GPA (p < 0.001), reading subsection PCAT score (p < 
0.01), faculty interview (p < 0.05), and overall PCAT score (p < 0.10).  They found no 
significant correlation between undergraduate biology GPA or quantitative subsection PCAT 
score and first-year pharmacy grade point average. 
Carroll and Garavalia (2002) investigated variations in admission criteria, students’ 
perceived self-regulation, motivation, and academic achievement by gender and race at the 
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University of Missouri-Kansas City School of Pharmacy.  Of the admission criteria examined, 
they found statistically significant differences only in Chemistry PCAT score by gender, with 
males earning higher than females.  But this difference did not translate into significantly greater 
levels of achievement, as defined by grades, for male students.  Examining the influence of race, 
statistically significant differences were observed for Verbal Ability and Reading 
Comprehension Subscores on the PCAT, with non-Caucasian students scoring lower in each of 
these domains than Caucasian students.  Again, these differences did not translate into 
differences in achievement.  The authors concluded that although pharmacy student populations 
are becoming more diverse in race and gender, they continue to be relatively homogeneous in 
terms of key determinants of academic success. 
The potential of noncognitive admissions indicators as predictors of academic success for 
registered and practicing pharmacists was the focus of a study by Stolte, Scheer, and Robinson 
(2003).  This study was unique in that it involved 87 nontraditional students in the distance 
education program at the school of pharmacy at Shenandoah University and focused on 
preadmission candidate interview scores (as rated using a standardized form) and essay scores 
for which students addressed the question, “How would obtaining a PharmD degree change your 
practice of pharmacy?”  Academic success was operationalized using portfolio scores and 
pharmacy grade point averages.  All of the noncognitive admission parameters were significantly 
and positively correlated with the outcome measures, which were validated by correlation with 
pharmacy school GPA.  The researchers emphasized the utility for schools of pharmacy in 
selecting applicants likely to succeed in a nontraditional, distance delivered PharmD program.   
Romanelli, Cain, and Smith (2006) make a case for using the concept of emotional 
intelligence as a predictor of both academic and professional success, stating that “traditional 
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admissions markers may predict successful academic performance but may not capture many 
intangible characteristics, behavioral variations, and traits that may be more critical to successful 
pharmacy practice” (p. 1).  They summarize a number of findings from the corporate world and 
within the health professions, most notably medicine, but point out that no studies to date have 
examined the concept of emotional intelligence within the framework of pharmacy education. 
Researchers at Touro University College of Pharmacy noted that scientific knowledge, 
most often measured using traditional predictors such as PCAT scores or GPA, is essential to 
being a pharmacist, but that contemporary practice also requires abilities that cannot be taught in 
the classroom.  They conducted a study to determine whether students’ previous pharmacy work 
experience was associated with pharmacy school performance (Mar et al., 2010).  The 
researchers assumed that applicants with prior exposure to a pharmacy workplace might have a 
more complete understanding of the role of a practicing pharmacist and perform better in the 
professional pharmacy program.  The majority of students participating in the study (87.9%) did 
have some form of pharmacy work experience prior to matriculating; 66.9% held or had 
previously held a paying pharmacy position.  However Mar et al. found no significant difference 
in either academic or clinical performance among students with and without pharmacy work 
experience.    
Success in pharmacy professional programs and in professional practice requires not only 
advanced scientific knowledge and technical skill but also a number of abilities (communication 
skill, empathy, professionalism, etc.) that may not be easily characterized by cognitive measures.  
Research in this area, as highlighted in the previous paragraphs, suggests that admission 
committees take a more holistic approach that not only considers course grades and standardized 
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exam scores but also “soft” skills and experiences that may become more evident during 
pharmacy student candidate interviews.  
 
Multi-Institution Studies 
Kuncel et al. (2005) aggregated results across 20 previous studies in a 2005 meta-analysis 
that examined performance criteria of first, second, and third year pharmacy GPA, performance 
in specific courses, and performance on five subscales of the licensure examination.  They 
summarized that previously reported correlations between PCAT scores and GPA ranged from a 
low of r = -0.09 to a high of r = 0.68 for individual studies; however, many of the published 
works employed small samples from highly selective programs.  Their meta-analysis revealed 
that PCAT Composite Scores and prepharmacy GPA were positively correlated with first, 
second, and third professional year GPA and licensure exam scores; the strongest correlations 
were with first-year pharmacy GPAs, with validities ranging from 0.25 to 0.51.  The authors 
concluded that the PCAT is a valid predictor of performance in pharmacy programs, and that “a 
relatively selective school could realize at least a 21% increase in the number of passing students 
by using PCAT scores alone” (p. 345). 
In a study involving nearly 900 students from 11 colleges and schools of pharmacy, 
mainly those affiliated with SACSCOC institutions, Meagher, Lin, and Stellato (2006) found that 
both PCAT scores and undergraduate GPAs showed moderate to strong predictive validity in 
indicating candidates likely to succeed in pharmacy school.  They theorize that prepharmacy 
GPA was found to be a slightly better predictor than PCAT scores because the typical 
prepharmacy curriculum is more similar to a pharmacy curriculum than to the contents of the 
PCAT subtests.  They also found that correlations between PCAT scores and GPAs decreased in 
53 
 
later years of the pharmacy program, most likely due to the increasing clinical nature of the 
program.  Interestingly, they indicated that 95% of students who entered one of the professional 
pharmacy programs participating in the study either received a degree or were still enrolled after 
4 years and expected to eventually complete the degree.  Notably, nearly 60% of students who 
discontinued enrollment did so before the second year.   
Research in this area is ongoing.  Recently, Meagher, Pan, and Perez (2011) used the 
Pharmacy College Application Service (PharmCAS) to collect PCAT scores, prepharmacy GPAs 
and demographic characteristics from 22 different pharmacy programs in the US in an attempt to 
determine the predictive validity of these factors for student success as defined by first-year 
pharmacy GPA.  Over two thousand student records were involved in the study.  Consistent with 
prior results, they found that PCAT scores and prepharmacy GPA both showed moderate 
predictive validity in identifying candidates likely to be successful in the first year of the 
professional program.  Entering cumulative GPA, entering science GPA, and Composite PCAT 
score were found to be the strongest predictors, with r-values of 0.44, 0.44, and 0.32, 
respectively.  In a model that considered PCAT scores and GPAs together, R2 = 0.25, indicating 
that 25% of the variance in students’ first-year pharmacy GPAs could be accounted for by these 
two variables.  Multiple regression analyses revealed no significant contribution from 
demographic variables including a student’s gender, ethnicity, native language, citizenship, 
parents’ education level, and previous level and type of school attended.  The authors concluded 
that “if success in pharmacy school is defined as maintaining good academic standing following 
the first year, these findings suggest that the criteria being used in admission decisions are 
appropriate and effective” (p. 6). 
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PharmD Program Progression 
Although a number of articles have been published highlighting the relationships between 
preadmission factors and academic success or failure in professional pharmacy programs, very 
little information is publicly available regarding the progression of students once they enter 
pharmacy school.  ACPE Standard 19 requires that colleges and schools of pharmacy make the 
criteria, policies, and procedures for academic progression, probation, and remediation available 
to students and prospective students (ACPE, 2011); however, details regarding the number of 
students experiencing academic difficulty is not routinely published on individual institution web 
sites, in AACP public reports, or in most scholarly articles within the pharmacy education 
literature.   
Chisholm (2001) reported that at the University of Georgia College of Pharmacy, many 
students obtain an unsatisfactory course grade, and that recurrence of poor performance is 
common.  Thirty-eight percent of first-year students who received at least one unsatisfactory 
course grade received at least one other unsatisfactory course grade in their second year, 15% at 
least one in their third year, and 10% in their fourth year. Chisholm’s data also showed that, 
based on the number of unsatisfactory course grades, the first and second years of the pharmacy 
curriculum are most likely to generate unsatisfactory grades; students in their third and fourth 
years, which primarily consist of experiential rotations, received fewer unsatisfactory course 
grades than earlier in their programs.  Student attrition was greatest in the first year of the 
curriculum (in the sample studied, 213 students entered the first year and only 203 students 
entered the second year, whereas 200 entered the third year), and of those leaving in the first 
year, 80% had at least one unsatisfactory course grade.  Houglum et al. (2005), when describing 
their study population, indicated that approximately 5.5% of students enrolled at the South 
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Dakota State University were placed on academic probation during the first professional year.  
Students there were placed on probation if the pharmacy GPA fell below 2.0 and not allowed to 
continue in the program if the GPA fell below 2.0 during another semester while on academic 
probation.  Unfortunately, the article did not specify the number or percent of students leaving 
the program after the first year. 
Data presented to the 2012-13 assessment committee of the Bill Gatton College of 
Pharmacy (BGCOP Assessment Committee, 2012) indicated that students who left the program 
were most likely to do so during the first professional year of pharmacy school.  As shown in 
Table 3, the number of students discontinuing their pharmacy education at the BGCOP for 
academic or personal reasons was greater in the first professional year of the curriculum than in 
all other years combined.   
 
 
Table 3 
Student Attrition at the Bill Gatton College of Pharmacy 
  Attrition, n (%) 
Graduating Class Total Class Size Year 1 Year 2 Year 3 Year 4 
2010 72 4 (5.6) 0 (0.0) 0 (0.0) 0 (0.0) 
2011 73 2 (2.7) 0 (0.0) 0 (0.0) 0 (0.0) 
2012 79 1 (1.3) 0 (0.0) 1 (1.3) 0 (0.0) 
2013 82 3 (3.7) 1 (1.2) 0 (0.0) N/A 
2014 81 0 (0.0) 1 (1.2) N/A N/A 
2015 81 1 (1.2) N/A N/A N/A 
Totals 547 11 (2.0) 2 (0.4) 1 (0.2) 0 (0.0) 
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It is notable that of the 14 students who discontinued their studies at Gatton, only 6 did so for 
academic reasons; the other 8 left for personal reasons.  Persistence through the first professional 
year of the PharmD curriculum appears to be a good indicator of success in the overall program.  
In terms of retaining students, Gatton fared well as compared to other colleges and schools of 
pharmacy in the United States; Academic Pharmacy’s Vital Statistics, published by AACP 
(n.d.b), provides attrition estimates computed by tracking enrollees through to graduation.  Over 
the past 4 years AACP reported an average 10.9% attrition per class as compared to Gatton’s 
average of 5.6% or less per class. 
Maize et al. (2010) published a review of remediation programs in pharmacy and other 
health professions programs.  They note that between 6% and 15% of health professions students 
experience academic difficulty but did not give statistics for pharmacy program progression or 
remediation, specifically stating that “data in the pharmacy literature are scarce” (p. 2).  The 
authors recommended a number of preventive measures to minimize the need for remediation: 
admitting only the most highly qualified students to pharmacy degree programs; using cognitive 
traits such as prepharmacy GPA (math and science), prior attainment of a 4-year degree, and 
PCAT scores to predict success in didactic coursework; and assessing nonacademic qualities 
such as motivation, professionalism, and responsibility prior to admission.   They also discussed 
the variety of academic assistance programs used to ease the transition to professional training, 
including supplemental instruction, “learning to learn” programs in pharmacy school orientation, 
and deliberate practice – training structured and adapted to individual learners’ level, as well as 
early detection strategies such as year-end assessments or progression examinations to identify 
students at risk and provide needed assistance in a more timely manner.  Finally, a variety of 
remediation approaches were discussed, including course repetition, individualized remediation 
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plans, student-directed remediation, summer restudy programs, and reduced course loads.  In 
discussing the costs and benefits of remediation, the authors note (p. 7), “As tuition plays an 
ever-growing role in the operating budget of academic institutions, many colleges cannot afford 
to lose 5% or more of their student body due to academic difficulties.  A remediation process not 
only provides students maximal learning opportunities, it helps minimize significant tuition 
revenue fluctuations.”  They went on to detail some long-term benefits of successful 
remediation, including a larger and more loyal alumni base and societal benefits that include a 
larger pool of productive pharmacists in the workforce. 
 
Summary 
The profession of pharmacy involves more than just scientific knowledge and technical 
skill; success in the profession requires additional capability in areas such as communication, 
empathy, and professionalism.  The profession is becoming feminized, with more women 
entering the profession and men retiring at a more rapid rate.  As the profession continues to 
evolve, so does pharmacy education.  The shift from the BSPharm to the PharmD as the standard 
entry-level degree required for practice, evolving accreditation standards, and an increased 
number of colleges and schools of pharmacy have led to more deliberate, reflective practices 
concerning admissions decisions.   
The accreditation standards for pharmacy education allow colleges and schools to largely 
determine their own admissions requirements within the limits of ACPE requirements.  A 
minimum of 2 years of college-level coursework is required for admission to PharmD programs 
in the US, with coursework to include science, mathematics, and technology, as well as 
humanities, social and behavioral sciences, and communication.  Pharmacy schools typically 
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require between 1 and 3 years of prerequisite work prior to program admission; however, the 
trend appears to be moving toward requiring more coursework before beginning the professional 
degree program.  Although not required, the majority of professional pharmacy programs use a 
nationally standardized test, the Pharmacy College Admission Test (PCAT), to assist in 
identifying qualified candidates for admission.  The PCAT consists of subject-area subtests in 
Biology, Chemistry, Reading Comprehension, Quantitative Ability, Verbal Ability, and Writing. 
The Bill Gatton College of Pharmacy at East Tennessee State University is a fully 
accredited private institution that resides within the Academic Health Sciences Center of a public 
university.  The mission of the college is rooted in service to the surrounding rural community.  
The college admits approximately 80 students in each entering class.  The typical student is from 
the state of Tennessee, with 3 to 4 years of undergraduate course experience, Caucasian, female, 
and age 24 to 25 years.  The mean PCAT Composite percentile score of admitted students ranges 
from 62 to 70, and the mean undergraduate cumulative GPA is between 3.43 and 3.50.  Sixty-
one semester hours are required for admission to the program. 
One important role of admission committees is to identify significant factors useful in 
predicting academic performance.  A number of studies have been reported in the literature that 
determine the relationship between demographic, cognitive, or noncognitive variables and 
academic success or failure.  First-year performance is often used as a measure for academic 
success because reports indicate that pharmacy attrition is highest during or immediately 
following the first professional year; however, a number of studies define success as graduation 
from the program or passing licensure exam scores.  PCAT scores, prepharmacy GPAs, and 
attainment of prior degree are generally good predictors of performance; institution type (2-year 
versus 4-year) is generally not a good predictor of success.  Noncognitive and demographic 
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factors have not been as extensively studied but appear to correlate more weakly with 
performance indicators. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
 
 This chapter introduces the methodology providing the research framework for the study, 
including the research questions and null hypotheses, instrumentation, population, data 
collection, and data analysis.  This study employed a nonexperimental quantitative research 
methodology that included both comparative and correlational designs to analyze secondary data.  
Comparative design allows an investigation into differences between two or more groups on the 
phenomena being studied, whereas correlational research allows an assessment of relationships 
between two or more phenomena (McMillan & Schumacher, 2006).   
The purpose of this study was to identify significant factors that predict the academic 
performance of pharmacy students, defined by grade point average (GPA) at the end of the first 
professional year.  Analysis involved examining various demographic, preadmission, and first 
professional year data for students enrolled in the Doctor of Pharmacy program at the Bill Gatton 
College of Pharmacy at East Tennessee State University in Johnson City, Tennessee from 2007-
2011.  Independent variables included: 
• students’ age at admission,  
• self-reported gender,  
• self-reported race or ethnicity,  
• regional status,  
• Pharmacy College Admission Test (PCAT) percentile scores (Composite Score, as well 
as Biology, Chemistry, Reading Comprehension, Quantitative Ability, and Verbal Ability 
Subscores),  
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• undergraduate grade point averages (cumulative GPA and math and science GPA),  
• primary undergraduate institution type (2-year or 4-year school),  
• ETSU undergraduate enrollment status (whether ETSU was identified in PharmCAS as a 
student’s primary institution), and  
• bachelor’s degree status (whether a student earned a bachelor’s degree prior to pharmacy 
school admission). 
The researcher sought statistically significant comparisons and possible relationships between 
these independent variables and academic performance, determined by grade point average, at 
the end of the first professional year. 
 
Research Questions and Null Hypotheses 
The study addressed several research questions to investigate differences and determine 
the relationship(s) between demographic and preadmission variables and first-year pharmacy 
school performance.   
RQ1: Is there a significant relationship between student age and academic performance 
(defined as first-year pharmacy school GPA) for students in the PharmD program at ETSU? 
H01: There is no significant relationship between student age and first-year pharmacy 
school GPA among students in the PharmD program at ETSU. 
RQ2: Is there a significant relationship between Pharmacy College Admission Test 
(PCAT) scores and academic performance (defined as first-year pharmacy school GPA) for 
students in the PharmD program at ETSU? 
H021: There is no significant relationship between PCAT Composite percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
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H022: There is no significant relationship between PCAT Biology percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H023: There is no significant relationship between PCAT Chemistry percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H024: There is no significant relationship between PCAT Reading Comprehension 
percentile score and first-year pharmacy school GPA among students in the PharmD program at 
ETSU. 
H025: There is no significant relationship between PCAT Quantitative Ability percentile 
score and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H026: There is no significant relationship between PCAT Verbal Ability percentile score 
and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
RQ3: Is there a significant relationship between undergraduate grade point averages 
(GPAs) and academic performance (defined as first-year pharmacy school GPA) for students in 
the PharmD program at ETSU? 
H031: There is no significant relationship between undergraduate cumulative GPA and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H032: There is no significant relationship between undergraduate math and science GPA 
and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
RQ4: Is there a significant difference in the first-year pharmacy school GPAs of male 
students and the first-year pharmacy school GPAs of female students in the PharmD program at 
ETSU? 
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H04: There is no significant difference in the first-year pharmacy school GPAs of male 
students and the first-year pharmacy school GPAs of female students in the PharmD program at 
ETSU. 
RQ5: If there is a significant difference in the first-year pharmacy school GPAs of male 
and female students, then of the variables that are significantly correlated to first-year pharmacy 
school GPA, which are better predictors of first-year pharmacy school GPA for male students 
compared to female students? 
H05: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by gender (i.e., male versus female). 
RQ6: Is there a significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU? 
H06: There is no significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU. 
RQ7: If there is a significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and students of other races or ethnicities, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for White, non-Hispanic students compared to students of other races 
or ethnicities?  
H07: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by race or ethnicity (i.e., White, non-
Hispanic versus all other races or ethnicities). 
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RQ8: Is there a significant difference in the first-year pharmacy school GPAs of students 
classified as in-region and the first-year pharmacy school GPAs of students classified as out-of-
region in the PharmD program at ETSU? 
H08: There is no significant difference in the first-year pharmacy school GPAs of in-
region students and the first-year pharmacy school GPAs of out-of-region students in the 
PharmD program at ETSU. 
RQ9: If there is a significant difference in the first-year pharmacy school GPAs of in-
region and out-of-region students, then of the variables that are significantly correlated to first-
year pharmacy school GPA, which are better predictors of first-year pharmacy school GPA for 
in-region students compared to out-of-region students? 
H09: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by regional status (i.e., in-region 
versus out-of-region). 
RQ10: Is there a significant difference in the first-year pharmacy school GPAs of 
students who come from 2-year colleges and the first-year pharmacy school GPA of students 
who come from 4-year institutions? 
H010: There is no significant difference in the first-year pharmacy school GPAs of 
students who come from 2-year colleges and the first-year pharmacy school GPAs of students 
who come from 4-year institutions. 
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RQ11: If there is a significant difference in the first-year pharmacy school GPAs of 
students from 2-year colleges and students from 4-year colleges, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for students who come from 2-year colleges compared to students 
who come from 4-year institutions?  
H011: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ based on students’ type (i.e., 2-
year school vs. 4-year school) of primary undergraduate institution. 
RQ12: Is there a significant difference in first-year pharmacy school GPAs among 
students whose primary undergraduate institution was ETSU and first-year pharmacy school 
GPAs of students whose primary undergraduate institution was an institution other than ETSU? 
H012: There are no significant differences in first-year pharmacy school GPAs of 
students whose primary undergraduate institution was ETSU versus those whose primary 
undergraduate institution was an institution other than ETSU. 
RQ13: If there is a significant difference in first-year pharmacy school GPAs among 
students whose primary undergraduate institution was ETSU and students whose primary 
undergraduate institution was not ETSU, then of the variables that are significantly correlated to 
first-year pharmacy school GPA, which are better predictors of first-year pharmacy school GPA 
for students whose primary undergraduate institution was ETSU compared to students whose 
primary undergraduate institution was an institution other than ETSU? 
H013: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ among students whose primary 
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undergraduate institution was ETSU and students whose primary undergraduate institution was 
an institution other than ETSU. 
RQ14: Is there a significant difference in the first-year pharmacy school GPAs of 
students who have earned a bachelor’s degree and first-year pharmacy school GPAs of students 
who have not earned a bachelor’s degree?  
H014: There is no significant difference in the first-year pharmacy school GPAs of 
students who have earned a bachelor’s degree and first-year pharmacy school GPAs of students 
who have not earned a bachelor’s degree. 
RQ15: If there is a significant difference in first-year pharmacy school GPAs among 
students who have earned a bachelor’s degree and students who have not earned a bachelor’s 
degree, then of the variables that are significantly correlated to first-year pharmacy school GPA, 
which are better predictors of first-year pharmacy school GPA for students who have earned a 
bachelor’s degree compared to students who have not earned a bachelor’s degree? 
H015: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ among students who have 
earned a bachelor’s degree versus those who have not earned a bachelor’s degree. 
RQ16: To what extent does a combination of preadmissions variables (i.e., age, gender, 
race or ethnicity, regional status, PCAT scores, undergraduate GPA, undergraduate institution 
type, ETSU undergraduate enrollment status, and bachelor’s degree status) predict academic 
performance, as defined by first-year pharmacy school GPA, in pharmacy students? 
H016: No combination of preadmissions variables (i.e., age, gender, race or ethnicity, 
regional status, PCAT scores, undergraduate GPA, undergraduate institution type, ETSU 
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undergraduate enrollment status, and bachelor’s degree status) predicts academic performance, 
as defined by first-year pharmacy school GPA, in pharmacy students. 
 
Population 
The Bill Gatton College of Pharmacy is a private 4-year higher education institution 
located in Johnson City, Tennessee.  It is a part of the Academic Health Science Center of East 
Tennessee University and is governed by the Tennessee Board of Regents, the state’s public 
university and community college system.  The college is fully accredited by the Accreditation 
Council for Pharmacy Education.  The college provides a comprehensive and progressive 
pharmacy education with a focus on interdisciplinary collaboration and is designed to improve 
the healthcare of the rural Appalachian community. 
The study population consisted of 466 pharmacy students matriculating at the BGCOP 
from the college’s inaugural class of 2010, whose studies began in January 2007, through 
students in the graduating class of 2015, who began studies at ETSU in the fall 2011 semester.  
Student records were used only if data for all study factors were available.  Some students were 
omitted from the study; for example, those who transferred in to the ETSU program after the first 
semester and those leaving the program before completion of the first professional year.  The 
data of 456 (98%) students were usable. 
 
Instrumentation 
The data used in this study were collected through the Bill Gatton College of Pharmacy’s 
student and course database systems.  Information from students’ applications to the college was 
previously entered into the student database system, including each student’s age at admission, 
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gender, race or ethnicity, regional status, PCAT scores, undergraduate GPAs, undergraduate 
institution, ETSU undergraduate enrollment status, and bachelor’s degree status. 
 
Data Collection 
Prior to beginning this study, permission to conduct research was obtained from the Dean 
of the College of Pharmacy; a copy of the letter sent to the dean to request permission is shown 
in Appendix E.  This research was exempted from review by the ETSU Institutional Review 
Board (IRB) because it did not meet the definition of research involving human subjects.  The 
IRB exemption letter is shown in Appendix F. 
This quantitative study was an analysis of secondary data collected through the college’s 
student database system, Banner Student, as well as course-level data collected by the college’s 
Office of Academic Affairs and enrollment reports accessed through the Office of Student 
Affairs.  Permission was obtained from the university Vice President for Health Affairs and the 
College of Pharmacy Dean to use the data for this study.  The Assistant Dean for Student 
Affairs/Director of Enrollment and the Admissions Manager/Associate Registrar removed all 
names and social security numbers from the students’ records prior to releasing the data.  The 
data were saved on a password-protected network drive that was made accessible to the 
researcher and then transferred to the researcher’s secure (password-protected) computer, located 
in the researcher’s locked office.  The researcher was the sole person with access to the computer 
that was used in the research process. 
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Data Analysis 
IBM SPSS (Statistical Package for the Social Sciences) Version 20 was used for the 
analysis of collected data. Descriptive statistics were reported on the population of interest, 
whereas inferential statistics (independent samples t-tests, bivariate correlations, and multiple 
regression analyses) were used to compare groups of students and predict academic performance. 
The independent variables in the study were student age, gender, race or ethnicity, regional 
status, PCAT scores, undergraduate grade point average, undergraduate institution type, ETSU 
undergraduate enrollment status, and bachelor’s degree status.  The dependent variable was GPA 
at the end of the first professional year of pharmacy school.  A .05 level of significance (alpha) 
was established for the data analysis. The results of the data analysis are detailed in Chapter 4. 
Research question 1 was analyzed using a bivariate correlation. The predictor variable 
was student age in years. The criterion variable was grade point average at the end of the first 
professional year of pharmacy school. 
Research question 2 was analyzed using a bivariate correlation.  The predictor variables 
were PCAT Composite score percentile (for H021), PCAT Biology Subscore percentile (for 
H022), PCAT Chemistry Subscore percentile (for H023), PCAT Reading Comprehension 
Subscore percentile (for H024), PCAT Quantitative Ability Subscore percentile (for H025), and 
PCAT Verbal Ability Subscore percentile (for H026
Research question 3 was analyzed using a bivariate correlation.  The predictor variables 
were undergraduate cumulative GPA (for H
).  The criterion variable was grade point 
average at the end of the first professional year of pharmacy school. 
031) and undergraduate math and science GPA (for 
H032).  The criterion variable was grade point average at the end of the first professional year of 
pharmacy school. 
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Research question 4 was analyzed using an independent samples t-test. The independent 
variable was gender (0 = Female, 1 = Male) and the dependent variable was grade point average 
at the end of the first professional year of pharmacy school. 
If needed, research question 5 was analyzed using multiple regression. The predictor 
variables were student age, race or ethnicity (0 = White, non-Hispanic, 1 = all other races or 
ethnicities), regional status (0 = Out-of-region, 1 = In-region), PCAT Composite score 
percentile, PCAT Biology Subscore percentile, PCAT Chemistry Subscore percentile, PCAT 
Reading Comprehension Subscore percentile, PCAT Quantitative Ability Subscore percentile, 
PCAT Verbal Ability Subscore percentile, undergraduate cumulative GPA, undergraduate math 
and science GPA, primary undergraduate institution type (0 = 2-year school, 1 = 4-year 
school),ETSU undergraduate enrollment status (0 = non-ETSU primary, 1 = ETSU primary), and 
bachelor’s degree status (0 = no bachelor’s degree, 1 = earned bachelor’s degree). The criterion 
variable was grade point average at the end of the first professional year of pharmacy school. 
Research question 6 was analyzed using an independent samples t-test. The independent 
variable was race or ethnicity (0 = White, non-Hispanic, 1 = all other races or ethnicities) and the 
dependent variable was grade point average at the end of the first professional year of pharmacy 
school. 
If needed, research question 7 was analyzed using multiple regression. The predictor 
variables were student age, gender (0 = Female, 1 = Male), regional status (0 = Out-of-region, 1 
= In-region), PCAT Composite score percentile, PCAT Biology Subscore percentile, PCAT 
Chemistry Subscore percentile, PCAT Reading Comprehension Subscore percentile, PCAT 
Quantitative Ability Subscore percentile, PCAT Verbal Ability Subscore percentile, 
undergraduate cumulative GPA, undergraduate math and science GPA, primary undergraduate 
71 
 
institution type (0 = 2-year school, 1 = 4-year school), ETSU undergraduate enrollment status (0 
= non-ETSU primary, 1 = ETSU primary), and bachelor’s degree status (0 = no bachelor’s 
degree, 1 = earned bachelor’s degree). The criterion variable was grade point average at the end 
of the first professional year of pharmacy school. 
Research question 8 was analyzed using an independent samples t-test. The independent 
variable was regional status (0 = Out-of-region, 1 = in-region) and the dependent variable was 
grade point average at the end of the first professional year of pharmacy school. 
If needed, research question 9 was analyzed using multiple regression. The predictor 
variables were student age, gender (0 = Female, 1 = Male), race or ethnicity (0 = White, non-
Hispanic, 1 = all other races or ethnicities), PCAT Composite score percentile, PCAT Biology 
Subscore percentile, PCAT Chemistry Subscore percentile, PCAT Reading Comprehension 
Subscore percentile, PCAT Quantitative Ability Subscore percentile, PCAT Verbal Ability 
Subscore percentile, undergraduate cumulative GPA, undergraduate math and science GPA, 
primary undergraduate institution type (0 = 2-year school, 1 = 4-year school), ETSU 
undergraduate enrollment status (0 = non-ETSU primary, 1 = ETSU primary), and bachelor’s 
degree status (0 = no bachelor’s degree, 1 = earned bachelor’s degree). The criterion variable 
was grade point average at the end of the first professional year of pharmacy school. 
Research question 10 was analyzed using an independent samples t-test. The independent 
variable was undergraduate institution type (0 = 2-year school, 1 = 4-year school) and the 
dependent variable was grade point average at the end of the first professional year of pharmacy 
school. 
If needed, research question 11 was analyzed using multiple regression. The predictor 
variables were student age, gender (0 = Female, 1 = Male), race or ethnicity (0 = White, non-
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Hispanic, 1 = all other races or ethnicities), regional status (0 = Out-of-region, 1 = In-region), 
PCAT Composite score percentile, PCAT Biology Subscore percentile, PCAT Chemistry 
Subscore percentile, PCAT Reading Comprehension Subscore percentile, PCAT Quantitative 
Ability Subscore percentile, PCAT Verbal Ability Subscore percentile, undergraduate 
cumulative GPA, undergraduate math and science GPA, ETSU undergraduate enrollment status 
(0 = non-ETSU primary, 1 = ETSU primary), and bachelor’s degree status (0 = no bachelor’s 
degree, 1 = earned bachelor’s degree). The criterion variable was grade point average at the end 
of the first professional year of pharmacy school. 
Research question 12 was analyzed using an independent samples t-test. The independent 
variable was ETSU undergraduate enrollment status (0 = non-ETSU primary, 1 = ETSU 
primary) and the dependent variable was grade point average at the end of the first professional 
year of pharmacy school. 
If needed, research question 13 was analyzed using multiple regression. The predictor 
variables were student age, gender (0 = Female, 1 = Male), race or ethnicity (0 = White, non-
Hispanic, 1 = all other races or ethnicities), regional status (0 = Out-of-region, 1 = In-region), 
PCAT Composite score percentile, PCAT Biology Subscore percentile, PCAT Chemistry 
Subscore percentile, PCAT Reading Comprehension Subscore percentile, PCAT Quantitative 
Ability Subscore percentile, PCAT Verbal Ability Subscore percentile, undergraduate 
cumulative GPA, undergraduate math and science GPA, primary undergraduate institution type 
(0 = 2-year school, 1 = 4-year school), and bachelor’s degree status (0 = no bachelor’s degree, 1 
= earned bachelor’s degree). The criterion variable was grade point average at the end of the first 
professional year of pharmacy school. 
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Research question 14 was analyzed using an independent samples t-test. The independent 
variable was bachelor’s degree status (0 = no bachelor’s degree, 1 = earned bachelor’s degree) 
and the dependent variable was grade point average at the end of the first professional year of 
pharmacy school. 
If needed, research question 15 was analyzed using multiple regression. The predictor 
variables were student age, gender (0 = Female, 1 = Male), race or ethnicity (0 = White, non-
Hispanic, 1 = all other races or ethnicities), regional status (0 = Out-of-region, 1 = In-region), 
PCAT Composite score percentile, PCAT Biology Subscore percentile, PCAT Chemistry 
Subscore percentile, PCAT Reading Comprehension Subscore percentile, PCAT Quantitative 
Ability Subscore percentile, PCAT Verbal Ability Subscore percentile, undergraduate 
cumulative GPA, undergraduate math and science GPA, primary undergraduate institution type 
(0 = 2-year school, 1 = 4-year school), and ETSU undergraduate enrollment status (0 = non-
ETSU primary, 1 = ETSU primary). The criterion variable was grade point average at the end of 
the first professional year of pharmacy school. 
Research question 16 was analyzed using multiple regression. The predictor variables 
were student age; gender (0 = Female, 1 = Male); race or ethnicity (0 = White, non-Hispanic, 1 = 
all other races or ethnicities), regional status (0 = Out-of-region, 1 = In-region), PCAT 
Composite score percentile, PCAT Biology Subscore percentile, PCAT Chemistry Subscore 
percentile, PCAT Reading Comprehension Subscore percentile, PCAT Quantitative Ability 
Subscore percentile, PCAT Verbal Ability Subscore percentile, undergraduate cumulative GPA, 
undergraduate math and science GPA, primary undergraduate institution type (0 = 2-year school, 
1 = 4-year school), ETSU undergraduate enrollment status (0 = non-ETSU primary, 1 = ETSU 
primary), and bachelor’s degree status (0 = no bachelor’s degree, 1 = earned bachelor’s degree). 
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The criterion variable was grade point average at the end of the first professional year of 
pharmacy school. 
A summary of the research questions, null hypotheses, methods of analysis, independent 
or predictor variables, and dependent or criterion variables used in this study is shown in 
Appendix G. 
 
Chapter 3 reported the methodology and procedures for conducting this study. After a 
brief introduction, a description of the research design, research questions and null hypotheses, 
instrumentation, population, data collection, and data analysis procedures was presented.  The 
study explored whether a statistically significant relationship existed between student 
demographics and preadmission data and academic performance in the first year of pharmacy 
school.  A series of bivariate correlations was used to analyze the hypotheses for research 
questions 1, 2, and 3.  A t-test for independent samples was used to analyze each of the 
hypotheses for research questions 4, 6, 8, 10, 12, and 14.  Multiple regression analysis was used 
to analyze each of the hypotheses for research questions5, 7, 9, 11, 13, 15, and 16. The results of 
the data analyses are detailed in the following chapter. 
Summary 
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CHAPTER 4 
RESULTS 
 
The purpose of this study was to identify significant factors that predict the academic 
performance, defined by grade point average (GPA) at the end of the first year, of pharmacy 
students.  Analysis involved examining various demographic, preadmission, and first 
professional year data for students enrolled in the Doctor of Pharmacy program at the Bill Gatton 
College of Pharmacy at East Tennessee State University in Johnson City, Tennessee from 2007-
2011.  The data analyzed were extracted from the college’s student database system, Banner 
Student, as well as course-level data collected by the college’s Office of Academic Affairs and 
enrollment reports accessed through the Office of Student Affairs.   
The study population consisted of 466 pharmacy students matriculating at the BGCOP 
from the college’s inaugural class of 2010, whose studies began in January 2007, through 
students in the graduating class of 2015, who began studies at ETSU in the fall 2011 semester.  
Student records were used only if data for all study factors were available.  Some students were 
omitted from the study; for example, those who transferred in to the ETSU program after the first 
semester and those leaving the program before completion of the first professional year.  
Students with missing data were also omitted from the study.  The data of 456 (98%) students 
were usable. 
Independent variables included the students’ age at admission, self-reported gender, self-
reported race or ethnicity, regional status, Pharmacy College Admission Test (PCAT) scores 
(Composite Subscore percentile, as well as Biology, Chemistry, Reading Comprehension, 
Quantitative Ability, and Verbal Ability Subscore percentiles), undergraduate grade point 
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averages (cumulative GPA and math and science GPA), primary undergraduate institution type 
(2-year or 4-year school), ETSU undergraduate enrollment status (whether ETSU was identified 
in PharmCAS as a student’s primary institution), and bachelor’s degree status (whether a student 
earned a bachelor’s degree prior to pharmacy school admission).  The researcher sought 
statistically significant comparisons and possible relationships between these independent 
variables and academic performance, defined as grade point average at the end of the first 
professional year of pharmacy school.   
Chapter 4 presents a demographic overview of the population under study followed by 
statistical analyses of the research questions and associated hypotheses.  An alpha level of .05 
was used to determine the significance of the data.  The major findings of the study are addressed 
in this chapter. 
 
Demographics 
Students in the population under study ranged in age from 18 to 54 years, with a mean 
age of 24.6 years and a median age of 23.0 years.  The majority of students (64.8%) were 
between 21 and 24 years of age at the time of application.  A histogram showing the distribution 
of student age within the population, with the normal curve shown for comparison purposes, is 
shown in Figure 1.   
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Figure 1.  Histogram of student age. 
 
The majority of students were female (N = 262, 57.5%); males comprised 42.5% of the 
population under study.  The population was not racially or ethnically diverse: students classified 
as White, non-Hispanic made up the majority of the population (87.9%), followed by those 
classified as Asian (3.5%); Black, non-Hispanic (2.6%); and of unreported race or ethnicity 
(2.9%).  Most students were from within a 150-mile radius of the institution (90.8%); had 
attended a 4-year institution for their undergraduate primary institution (89.7%); did not consider 
ETSU their primary undergraduate institution (70.6%); and had earned a bachelor’s degree 
(56.6%).   
PCAT Composite percentile scores ranged from 22 to 99, with a mean percentile score of 
67.7 for the population under study.  The mean PCAT Biology, Chemistry, Reading, 
Quantitative Ability, and Verbal Ability Subscore percentiles were 67, 64, 64, 60, and 68, 
respectively.  Histograms showing the distribution of student score percentiles for the PCAT 
Composite and Biology, Chemistry, Reading, Quantitative Ability, and Verbal Ability subtests 
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are shown in Figures 2-7, respectively.  As shown by the overlay of the normal curve, the PCAT 
composite scores (Figure 2) appear to be normally distributed.  Conversely each of the subtest 
distributions (Figures 3-7) shows a somewhat negative skew (i.e., the left tail is longer, 
indicating the mass of the distribution is concentrated on the right of the figure—in the higher 
score range). 
 
 
Figure 2.  Histogram of PCAT Composite percentile scores. 
Note. Maximum PCAT Composite percentile score was 99.  Because of the functionality of 
SPSS, it appears that some values may be larger than 99. 
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Figure 3.  Histogram of PCAT Biology percentile scores.  
Note. Maximum PCAT Biology percentile score was 99.  Because of the functionality of SPSS, 
it appears that some values may be larger than 99. 
 
 
 
Figure 4.  Histogram of PCAT Chemistry percentile scores.  
Note. Maximum PCAT Chemistry percentile score was 99.  Because of the functionality of 
SPSS, it appears that some values may be larger than 99. 
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Figure 5.  Histogram of PCAT Reading percentile scores.  Because of the functionality of SPSS, 
it appears that some values may be larger than 99. 
 
 
 
Figure 6.  Histogram of PCAT Quantitative Ability percentile scores.  Because of the 
functionality of SPSS, it appears that some values may be larger than 99. 
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Figure 7.  Histogram of PCAT Verbal Ability percentile scores.  
Note. Maximum PCAT Verbal Ability percentile score was 99.  Because of the functionality of 
SPSS, it appears that some values may be larger than 99. 
 
 
 
The minimum undergraduate cumulative GPA for students in the population was 2.32, 
and the mean undergraduate cumulative GPA was 3.43.  The minimum undergraduate math and 
science GPA was 1.40, whereas the mean undergraduate math and science GPA was 3.32.  
Maximum undergraduate cumulative and math and science GPAs were 4.00 in both cases.  
Histograms showing the distribution of undergraduate cumulative GPAs and undergraduate math 
and science GPAs are shown in Figures 8 and 9, respectively.  Students generally earned high 
undergraduate cumulative and math and science GPAs, as indicated by the negative skew. 
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Figure 8.  Histogram of undergraduate cumulative GPAs.  
Note. Maximum undergraduate cumulative GPA was 4.0.  Because of the functionality of SPSS, 
it appears that some values may be larger than 4.0. 
 
 
 
Figure 9.  Histogram of undergraduate math and science GPAs.  
Note. Maximum undergraduate math and science GPA was 4.0.  Because of the functionality of 
SPSS, it appears that some values may be larger than 4.0. 
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First-year pharmacy school grade point averages ranged from 1.45 to 4.00, with a mean 
GPA of 3.33.  A histogram showing the distribution of student GPAs at the end of the first 
professional year of pharmacy school is shown in Figure 10.  The negative skew again indicates 
a higher concentration of high GPAs. 
 
 
Figure 10.  Histogram of student GPAs at the end of the first professional year of pharmacy 
school.   
Note. Maximum first-year pharmacy school GPA was 4.0.  Because of the functionality of SPSS, 
it appears that some values may be larger than 4.0. 
 
 
 
Analysis of Research Questions 
Sixteen research questions and 22 null hypotheses guided this study; 18 null hypotheses 
were tested.  The questions and associated hypotheses are presented with analyses and 
accompanying tables. 
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Research Question #1 
RQ1: Is there a significant relationship between student age and academic performance 
(defined as first-year pharmacy school GPA) for students in the PharmD program at ETSU? 
H01: There is no significant relationship between student age and first-year pharmacy 
school GPA among students in the PharmD program at ETSU. 
A Pearson product-moment correlation coefficient (r) was computed to test the 
relationship between student age and first-year pharmacy grade point average.  The correlation 
between student age and first-year pharmacy school GPA was significant, r (454) = -.159, p = 
.001 and revealed a weak negative relationship between student age and GPA.  As a result of the 
analysis, H01 was rejected.  In general, the results suggest that younger students tended to have 
higher first-year pharmacy grade point averages than did older students. 
 
Research Question #2 
RQ2: Is there a significant relationship between Pharmacy College Admission Test 
(PCAT) scores and academic performance (defined as first-year pharmacy school GPA) for 
students in the PharmD program at ETSU? 
H021: There is no significant relationship between PCAT Composite percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H022: There is no significant relationship between PCAT Biology percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H023: There is no significant relationship between PCAT Chemistry percentile score and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
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H024: There is no significant relationship between PCAT Reading Comprehension 
percentile score and first-year pharmacy school GPA among students in the PharmD program at 
ETSU. 
H025: There is no significant relationship between PCAT Quantitative Ability percentile 
score and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H026: There is no significant relationship between PCAT Verbal Ability percentile score 
and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
A series of bivariate correlation coefficients were computed to test the relationships 
between the PCAT Composite percentile score and the five PCAT subtest percentile scores (i.e., 
Biology, Chemistry, Reading Comprehension, Quantitative Ability, and Verbal Ability) and 
first-year pharmacy grade point average.  The results of these analyses, presented in Table 4, 
show that four of these correlations were statistically significant. 
 
Table 4 
Bivariate Correlations Between PCAT Scores and First-Year Pharmacy Grade Point Average 
 
Null hypothesis Preadmission variable Pearson product-
moment correlation 
coefficient, r 
Significance  
(2-tailed), p 
H021 PCAT Composite percentile* .190 < .001 
H022 PCAT Biology percentile* .213 < .001 
H023 PCAT Chemistry percentile* .172 < .001 
H024 PCAT Reading percentile .076 .105 
H025 PCAT Quantitative Ability 
percentile 
.073 .118 
H026 PCAT Verbal Ability percentile* .093 .048 
Note.  An asterisk (*) indicates variables that were found to correlate with first-year pharmacy 
GPA at the p < .05 level of statistical significance.  For all correlations, N = 456. 
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PCAT Composite percentile score (r (455) = .190, p < .001) and PCAT Biology (r (455) 
= .213, p < .001), Chemistry (r (455) = .172, p < .001), and Verbal Ability (r (455) = .093, p = 
.048) Subscore percentiles were significantly but weakly correlated with first-year pharmacy 
GPA.  As a result, H021, H022, H023, and H026 were rejected.  Generally, as these scores rise, so 
do first-year pharmacy GPAs.  However PCAT Reading (r (455) = .076, p = .105) and 
Quantitative Ability (r (455) = .073, p = .118) Subscore percentiles showed no statistically 
significant relationship and a negligible correlation with first-year pharmacy GPA.  As a result, 
H024 and H025 were retained. 
 
Research Question #3 
RQ3: Is there a significant relationship between undergraduate grade point averages 
(GPAs) and academic performance (defined as first-year pharmacy school GPA) for students in 
the PharmD program at ETSU? 
H031: There is no significant relationship between undergraduate cumulative GPA and 
first-year pharmacy school GPA among students in the PharmD program at ETSU. 
H032: There is no significant relationship between undergraduate math and science GPA 
and first-year pharmacy school GPA among students in the PharmD program at ETSU. 
Two bivariate correlation coefficients were computed to test the relationships between 
undergraduate cumulative GPA and undergraduate math and science GPA and first-year 
pharmacy grade point average.  The results of these analyses, presented in Table 5, show that 
both of these correlations were statistically significant. 
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Table 5 
Bivariate Correlations Between Undergraduate GPAs and First-Year Pharmacy Grade Point 
Average 
 
Preadmission variable Pearson product-
moment correlation 
coefficient, r 
Significance  
(2-tailed), p 
Cumulative undergraduate GPA* .496 < .001 
Math and Science undergraduate GPA* .484 < .001 
Note.  An asterisk (*) indicates variables that were found to correlate with first-year pharmacy 
GPA at the p < .05 level of statistical significance.  For all correlations, N = 456. 
 
 
Cumulative undergraduate GPA and undergraduate math and science GPA were both 
strongly correlated with first-year pharmacy GPA, and these relationships were significant: r 
(455) = .496, p < .001 and r (455) = .484, p < .001, respectively.  Higher undergraduate GPAs 
tend to yield higher first-year pharmacy GPAs for the population under study.  Null hypotheses 
H031 and H032 were therefore rejected. 
 
Research Question #4 
RQ4: Is there a significant difference in the first-year pharmacy school GPAs of male 
students and the first-year pharmacy school GPAs of female students in the PharmD program at 
ETSU? 
H04: There is no significant difference in the first-year pharmacy school GPAs of male 
students and the first-year pharmacy school GPAs of female students in the PharmD program at 
ETSU. 
An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between male and female students as measured 
by grade point average.  The test variable was first-year pharmacy GPA and the grouping 
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variable was gender.  The test was significant, t (381.555) = 3.339, p = .001.   Therefore, null 
hypothesis H04 was rejected.  The average grade point average was significantly higher for 
female students (M = 3.39, SD = .429) than for male students (M = 3.24, SD = .493).  Female 
students tended to perform better academically in the first year of pharmacy school than male 
students as measured by first-year pharmacy school GPA.  The 95% confidence interval for the 
difference in means was .061 to .234.  The eta square index indicated that 2.4% of the variance 
of the GPA was accounted for by whether a student was male or female (η2 = .0240, indicating a 
small effect size).  The Levene’s test was significant (p = .024) at the .05 level, indicating that 
equal variances were not assumed.  The results of the test are presented in Table 6.  A graphic 
representation of the difference in the means for male and female students is shown in Figure 11. 
 
 
Table 6 
A Comparison of the Average First-Year Pharmacy Grade Point Average for Male and Female 
Students 
 
GPA N M SD t df p 
   Female 262 3.39 .429 3.339 382 .001 
   Male 194 3.24 .493    
Note: Equal variances were not assumed in this comparison. 
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Figure 11.  Error bars (standard error of the mean) for the first-year pharmacy grade point 
average for male and female students. 
 
 
Research Question #5 
RQ5: If there is a significant difference in the first-year pharmacy school GPAs of male 
and female students, then of the variables that are significantly correlated to first-year pharmacy 
school GPA, which are better predictors of first-year pharmacy school GPA for male students 
compared to female students? 
H05: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by gender (i.e., male versus female). 
Two multiple regression analyses were conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance for male and female students, respectively.  Prior 
to analysis, the data were filtered to include the information of students of the appropriate gender 
only.  The predictors were age, race or ethnicity, regional status, PCAT scores, undergraduate 
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GPAs, undergraduate institution type, ETSU undergraduate enrollment status, and bachelor’s 
degree status.  The criterion variable was first-year pharmacy GPA.   
 
Female Students.  For female students, the linear combination of preadmission factors was 
significantly related to first-year pharmacy GPA, F (14, 247) = 9.546, p < .001.  The population 
multiple correlation coefficient was .593, indicating that approximately 35% of the variance of 
the first-year pharmacy GPA in the population can be accounted for by the linear combination of 
preadmission factors. 
All the bivariate correlations between PCAT Scores and first-year pharmacy GPA were 
positive, as expected, and four of these, PCAT Composite, PCAT Biology, PCAT Chemistry, 
and PCAT Quantitative Ability, were significant (p < .05).  The bivariate correlations between 
undergraduate GPAs (both cumulative and math and science) and first-year pharmacy GPA were 
also positive and significant (p < .001).  Age was negatively correlated with first-year pharmacy 
GPA; this relationship was also significant (p < .01).  Significant relationships were not observed 
between race or ethnicity, regional status, undergraduate institution type, ETSU attendance, or 
bachelor’s degree status and first-year pharmacy GPA for female students. 
The regression equation for predicting first-year pharmacy GPA in female students is: 
First-year pharmacy GPA (female students)= - .088 Age + .000 PCAT Composite + .004 PCAT 
Biology + .003 PCAT Chemistry + .000 PCAT Reading + .000 PCAT Quantitative Ability - .001 
PCAT Verbal Ability + .125 Cumulative Undergraduate GPA + .373 Math and Science 
Undergraduate GPA + .037 In-Region + .161 4-Year School  - .107 ETSU Attendance + .049 
Earned Bachelor’s Degree - .079 Non “White, non-Hispanic” + 1.387 
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Table 7 lists indices to indicate the relative strength of the individual predictors for 
female students.  Only the partial correlation between undergraduate math and science GPA and 
first-year pharmacy GPA was statistically significant (p < .01).  The math and science 
undergraduate GPA variable accounted for 26% (.513 squared) of the variance in the first-year 
pharmacy GPA, whereas the other variables contributed an additional 9% (35% - 26%).  On the 
basis of correlational analyses, it is tempting to conclude that the most useful predictor was math 
and science undergraduate GPA.  However judgments about the relative importance of these 
predictors are difficult because they are correlated.  The correlations among the predictors ranged 
from .002 (between regional status and PCAT composite) to .909 (between undergraduate 
cumulative GPA and undergraduate math and science GPA). 
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Table 7 
The Bivariate and Partial Correlations of the Predictors with First-Year Pharmacy GPA in 
Female Students 
 
Predictors Correlation between 
each predictor and the 
first-year pharmacy 
GPA 
Correlation between each 
predictor and the first-year 
pharmacy GPA controlling for 
all other predictors 
Age -.188 -.094 
Race or Ethnicity -.073 -.066 
Regional status -.013 .030 
PCAT Composite percentile .203 -.002 
PCAT Biology percentile .201 .088 
PCAT Chemistry percentile .258 .073 
PCAT Reading percentile .002 -.005 
PCAT Quantitative Ability percentile .108 -.003 
PCAT Verbal Ability percentile .092 -.017 
Cumulative undergraduate GPA .485 .051 
Math and Science undergraduate GPA .513* .182* 
Undergraduate institution type .007 .110 
ETSU undergraduate enrollment status -.066 -.123 
Bachelor’s degree status .026 .060 
Note.  An asterisk (*) indicates statistical significance at the p < .05 level. 
 
 
Male Students.  For male students, the linear combination of preadmission factors was 
significantly related to first-year pharmacy GPA, F (14, 179) = 7.866, p < .001.  The population 
multiple correlation coefficient was .617, indicating that approximately 38% of the variance of 
the first-year pharmacy GPA in the population can be accounted for by the linear combination of 
preadmission factors. 
All the bivariate correlations between PCAT Scores and first-year pharmacy GPA were 
positive, as expected, and four of these, PCAT Composite, PCAT Biology, PCAT Chemistry, 
and PCAT Reading, were significant (p < .05).  The bivariate correlations between 
undergraduate GPAs (both cumulative and math and science) and first-year pharmacy GPA were 
also positive and significant (p < .001).  Not earning a bachelor’s degree and being of a race or 
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ethnicity other than White, non-Hispanic were negatively correlated with first-year pharmacy 
GPA for male students; these relationships were also significant (p < .05).  Significant 
relationships were not observed between age, regional status, undergraduate institution type, or 
ETSU attendance and first-year pharmacy GPA for male students. 
The regression equation for predicting first-year pharmacy GPA in male students is: 
First-year pharmacy GPA (male students) =  .003 Age - .005 PCAT Composite + .007 PCAT 
Biology + .000 PCAT Chemistry + .005 PCAT Reading + .001 PCAT Quantitative Ability + .002 
PCAT Verbal Ability + .717 Cumulative Undergraduate GPA - .054 Math and Science 
Undergraduate GPA - .121 In-Region + .306 4-Year School - .098 ETSU Attendance- .080 
Earned Bachelor’s Degree - .019 Non-“White, non-Hispanic” + .163 
Table 8 lists indices to indicate the relative strength of the individual predictors for male 
students.  Three of these partial correlations (PCAT Biology, undergraduate cumulative GPA, 
and undergraduate institution type) were statistically significant (p < .05).  The cumulative 
undergraduate GPA variable accounted for 24% (.487 squared) of the variance in the first-year 
pharmacy GPA, whereas the other variables contributed an additional 14% (38% - 24%).  On the 
basis of correlational analyses, it is tempting to conclude that the most useful predictor was 
cumulative undergraduate GPA.  However judgments about the relative importance of these 
predictors are difficult because they are correlated.  The correlations among the predictors ranged 
from .006 (between PCAT Quantitative Ability and ETSU attendance and between regional 
status and undergraduate institution type) to .915 (between cumulative undergraduate GPA and 
cumulative math and science GPA). 
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Table 8 
The Bivariate and Partial Correlations of the Predictors with First-Year Pharmacy GPA in Male 
Students 
 
Predictors Correlation between 
each predictor and 
the first-year 
pharmacy GPA 
Correlation between each 
predictor and the first-year 
pharmacy GPA controlling for 
all other predictors 
Age -.107 .038 
Race or Ethnicity -.136 -.015 
Regional status -.096 -.081 
PCAT Composite percentile .234 -.031 
PCAT Biology percentile .278* .154* 
PCAT Chemistry percentile .138 .010 
PCAT Reading percentile .160 .117 
PCAT Quantitative Ability percentile .062 .017 
PCAT Verbal Ability percentile .112 .043 
Cumulative undergraduate GPA .487* .261* 
Math and Science undergraduate GPA .445 -.025 
Undergraduate institution type .034* .212* 
ETSU undergraduate enrollment status -.004 -.105 
Bachelor’s degree status -.157 -.089 
Note.  An asterisk (*) indicates statistical significance at the p < .05 level. 
 
 
Research Question #6 
RQ6: Is there a significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU? 
H06: There is no significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU. 
An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between White, non-Hispanic students and 
those of other races or ethnicities.  The test variable was first-year pharmacy GPA and the 
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grouping variable was race or ethnicity (0 = White, non-Hispanic, 1 = all other races or 
ethnicities).  The test was significant, t (454) = 2.311, p = .02.   Therefore, null hypothesis H06 
was rejected.  The average grade point average was significantly higher for White, non-Hispanic 
students (M = 3.35, SD = .457) than for students of other races or ethnicities (M = 3.19, SD = 
.483).  White, non-Hispanic students tended to perform better academically in the first year of 
pharmacy school than students of other races or ethnicities as measured by first-year pharmacy 
school GPA.  The 95% confidence interval for the difference in means was .023 to .283.  The eta 
square index indicated that 1.2% of the variance of the GPA was accounted for by whether a 
student was White, non-Hispanic or of another race or ethnicity (η2 = .0116, indicating a small 
effect size).  The Levene’s test was not significant (p = .766) at the .05 level, indicating that 
equal variances could be assumed.  The results of the test are presented in Table 9.  A graphic 
representation of the difference in the means for White, non-Hispanic students and those of other 
races or ethnicities is shown in Figure 12.  
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Table 9 
A Comparison of the Average First-Year Pharmacy Grade Point Average for White, Non-
Hispanic Students and Students of All Other Races or Ethnicities 
 
GPA N M SD t df p 
White, non-Hispanic 401 3.35 .457 2.311 454 .021 
All others 55 3.19 .483    
 
 
 
 
 
 
Figure 12.  Error bars (standard error of the mean) for the first-year pharmacy grade point 
average for White, non-Hispanic students and those of other races or ethnicities. 
 
 
 
Research Question #7 
RQ7: If there is a significant difference in the first-year pharmacy school GPAs of White, 
non-Hispanic students and students of other races or ethnicities, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for White, non-Hispanic students compared to students of other races 
or ethnicities?  
97 
 
H07: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by race or ethnicity (i.e., White, non-
Hispanic versus all other races or ethnicities). 
Two multiple regression analyses were conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance for White, non-Hispanic students and students of 
all other races or ethnicities, respectively.  Prior to analysis, the data were filtered to include the 
information of students of the appropriate race or ethnicity classification only.  The predictors 
were age, gender, regional status, PCAT scores, undergraduate GPAs, undergraduate institution 
type, ETSU undergraduate enrollment status, and bachelor’s degree status.  The criterion 
variable was first-year pharmacy GPA.   
 
White, non-Hispanic Students.  For White, non-Hispanic students, the linear combination of 
preadmission factors was significantly related to first-year pharmacy GPA, F (14, 386) = 13.997, 
p < .001.  The population multiple correlation coefficient was .580, indicating that approximately 
34% of the variance of the first-year pharmacy GPA in the population can be accounted for by 
the linear combination of preadmission factors. 
All the bivariate correlations between PCAT Scores and first-year pharmacy GPA were 
positive, as expected, and three of these, PCAT Composite, PCAT Biology, and PCAT 
Chemistry, were significant (p < .01).  The bivariate correlations between undergraduate GPAs 
(both cumulative and math and science) and first-year pharmacy GPA were also positive and 
significant (p < .001).  Age and male gender were negatively correlated with first-year pharmacy 
GPA; these relationships were also significant (p < .01).  Significant relationships were not 
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observed between regional status, undergraduate institution type, ETSU attendance, or 
bachelor’s degree status and first-year pharmacy GPA for White, non-Hispanic students. 
The regression equation for predicting first-year pharmacy GPA in White, non-Hispanic 
students is: 
First-year pharmacy GPA (White, non-Hispanic students) = - .001 Age + .004 PCAT Composite 
+ .005 PCAT Biology + .001 PCAT Chemistry + .000 PCAT Reading - .001 PCAT Quantitative 
Ability - .002 PCAT Verbal Ability + .442 Cumulative Undergraduate GPA + .140 Math and 
Science Undergraduate GPA + .012 In-Region + .237 4-Year School - .063 ETSU Attendance + 
.001 Earned Bachelor’s Degree - .110 Male + .803 
Table 10 lists indices to indicate the relative strength of the individual predictors for 
White, non-Hispanic students.  Only the partial correlations between cumulative undergraduate 
GPA and undergraduate institution type were statistically significant (p < .01).  The cumulative 
undergraduate GPA variable accounted for 24% (.492 squared) of the variance in the first-year 
pharmacy GPA, whereas the other variables contributed an additional 10% (34% - 24%).  On the 
basis of correlational analyses, it is tempting to conclude that the most useful predictor was 
cumulative undergraduate GPA.  However judgments about the relative importance of these 
predictors are difficult because they are correlated.  The correlations among the predictors ranged 
from .001 (between cumulative undergraduate GPA and regional status) to .904 (between 
cumulative undergraduate GPA and cumulative math and science GPA). 
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Table 10 
The Bivariate and Partial Correlations of the Predictors with First-Year Pharmacy GPA in 
White, Non-Hispanic Students 
 
Predictors Correlation between 
each predictor and 
the first-year 
pharmacy GPA 
Correlation between each 
predictor and the first-year 
pharmacy GPA controlling 
for all other predictors 
Age -.154 -.008 
Gender -.143 -.136 
Regional status -.032 .009 
PCAT Composite percentile .149 .023 
PCAT Biology percentile .211 .100 
PCAT Chemistry percentile .149 .025 
PCAT Reading percentile .024 .008 
PCAT Quantitative Ability percentile .065 -.027 
PCAT Verbal Ability percentile .042 -.051 
Cumulative undergraduate GPA .492* .172* 
Math and Science undergraduate GPA .473 .069 
Undergraduate institution type .080* .163* 
ETSU undergraduate enrollment status -.010 -.071 
Bachelor’s degree status -.038 .001 
Note.  An asterisk (*) indicates statistical significance at the p < .05 level. 
 
 
Students of Races or Ethnicities other than White, non-Hispanic.  For students of races or 
ethnicities other than White, non-Hispanic, the linear combination of preadmission factors was 
significantly related to first-year pharmacy GPA, F (14, 40) = 6.009, p < .001.  The population 
multiple correlation coefficient was .823, indicating that approximately 68% of the variance of 
the first-year pharmacy GPA in the population can be accounted for by the linear combination of 
preadmission factors. 
All the bivariate correlations between PCAT Scores and first-year pharmacy GPA were 
positive, as expected, and all of these, PCAT Composite, PCAT Biology, PCAT Chemistry, 
PCAT Reading, PCAT Quantitative Ability, and PCAT Verbal Ability were significant (p < .05).  
The bivariate correlations between undergraduate GPAs (both cumulative and math and science) 
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and first-year pharmacy GPA were also positive and significant (p < .001).  Not being from 
within the region, attending a 2-year school, attending ETSU, and male gender were negatively 
correlated with first-year pharmacy GPA for students of races or ethnicities other than White, 
non-Hispanic; these relationships were also significant (p < .05).  Significant relationships were 
not observed between age and bachelor’s degree status for students of races or ethnicities other 
than White, non-Hispanic. 
The regression equation for predicting first-year pharmacy GPA in students of races or 
ethnicities other than White, non-Hispanic is: 
First-year pharmacy GPA (students of races or ethnicities other than White, non-Hispanic) = - 
.027 Age - .048 PCAT Composite + .013 PCAT Biology + .016 PCAT Chemistry + .015 PCAT 
Reading + .011 PCAT Quantitative Ability + .015 PCAT Verbal Ability - .281 Cumulative 
Undergraduate GPA + .592 Math and Science Undergraduate GPA - .127 In-Region - .087 4-
Year School - .459 ETSU Attendance - .127 Earned Bachelor’s Degree - .027 Male+ 2.135 
Table 11 lists indices to indicate the relative strength of the individual predictors for male 
students.  Eight of these partial correlations (Age, PCAT Composite, PCAT Biology, PCAT 
Chemistry, PCAT Reading, PCAT Verbal Ability, undergraduate math and science GPA, and 
ETSU attendance) were statistically significant (p < .05).  The undergraduate math and science 
GPA variable accounted for 26% (.512 squared) of the variance in the first-year pharmacy GPA, 
and the cumulative undergraduate GPA accounted for an additional 22% (.472 squared), whereas 
the other variables contributed an additional 20% (68% - 26% - 22%).  On the basis of 
correlational analyses, it is tempting to conclude that the most useful predictor was math and 
science undergraduate GPA.  However judgments about the relative importance of these 
predictors are difficult because they are correlated.  The correlations among the predictors ranged 
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from .002 (between PCAT Verbal Ability and regional status) to .945 (between cumulative 
undergraduate GPA and cumulative math and science GPA). 
 
Table 11 
The Bivariate and Partial Correlations of the Predictors with First-Year Pharmacy GPA in 
Students of Races or Ethnicities Other Than White, Non-Hispanic 
 
Predictors Correlation between 
each predictor and the 
first-year pharmacy 
GPA 
Correlation between each 
predictor and the first-year 
pharmacy GPA controlling for 
all other predictors 
Age -.152* -.345* 
Gender -.239 -.040 
Regional status -.233 -.150 
PCAT Composite percentile .385* -.385* 
PCAT Biology percentile .230* .330* 
PCAT Chemistry percentile .391* .403* 
PCAT Reading percentile .239* .407* 
PCAT Quantitative Ability percentile .227 .289 
PCAT Verbal Ability percentile .260* .449* 
Cumulative undergraduate GPA .472 -.118 
Math and Science undergraduate GPA .512* .306* 
Undergraduate institution type -.320 -.062 
ETSU undergraduate enrollment status -.373* -.465* 
Bachelor’s degree status -.154 -.163 
Note.  An asterisk (*) indicates statistical significance at the p < .05 level. 
 
 
Research Question #8 
Is there a significant difference in the first-year pharmacy school GPAs of students 
classified as in-region and the first-year pharmacy school GPAs of students classified as out-of-
region in the PharmD program at ETSU? 
H08: There is no significant difference in the first-year pharmacy school GPAs of in-
region students and the first-year pharmacy school GPAs of out-of-region students in the 
PharmD program at ETSU. 
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An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between students classified as in-region and 
students classified as out-of-region.  The test variable was first-year pharmacy GPA and the 
grouping variable was regional status (0 = out-of-region, 1 = In-region).  The test was not 
statistically significant, t (454) = 1.127, p = .260.   Therefore, null hypothesis H08 was retained.  
There were no significant differences in the first-year pharmacy GPAs of students classified as 
in-region (M = 3.32, SD = .467) and students classified as out-of-region (M = 3.40, SD = .405).  
The Levene’s test was not significant (p = .169) at the .05 level, indicating that equal variances 
could be assumed.  The results of the test are presented in Table 12.   
 
Table 12 
A Comparison of the Average First-Year Pharmacy Grade Point Average for Students Classified 
as In-Region and Students Classified as Out-of-Region  
 
Regional Status N M SD t df p 
In-region 414 3.32 .467 1.127 454 .260 
Out-of-region 42 3.40 .405    
 
 
Research Question #9 
RQ9: If there is a significant difference in the first-year pharmacy school GPAs of in-
region and out-of-region students, then of the variables that are significantly correlated to first-
year pharmacy school GPA, which are better predictors of first-year pharmacy school GPA for 
in-region students compared to out-of-region students? 
H09: Of the variables that are significantly correlated to first-year pharmacy school GPA, 
predictors of first-year pharmacy school GPA do not differ by regional status (i.e., in-region 
versus out-of-region). 
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Because there was no significant difference in the first-year pharmacy school GPAs of in-
region and out-of-region students, this research question was not answered. 
 
Research Question #10 
RQ10: Is there a significant difference in the first-year pharmacy school GPAs of 
students who come from 2-year colleges and the first-year pharmacy school GPA of students 
who come from 4-year institutions? 
H010: There is no significant difference in the first-year pharmacy school GPAs of 
students who come from 2-year colleges and the first-year pharmacy school GPAs of students 
who come from 4-year institutions. 
An independent samples t test was used to evaluate the difference in academic 
performance in students who attended 2-year colleges and students who attended 4-year colleges 
as measured by first-year pharmacy grade point average.  The test variable was first-year 
pharmacy GPA and the grouping variable was undergraduate institution type (0 = 2-year school, 
1 = 4-year school).  The test was not statistically significant, t (454) = .575, p = .565.   Therefore, 
null hypothesis H010 was retained.  There were no significant differences in the first-year 
pharmacy GPAs of students who attended 2-year colleges (M = 3.29, SD = .436) and students 
who attended 4-year colleges (M = 3.33, SD = .466).  The Levene’s test was not significant (p = 
.937) at the .05 level, indicating that equal variances could be assumed.  The results of the test 
are presented in Table 13.   
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Table 13 
A Comparison of the Average First-Year Pharmacy Grade Point Average for Students Who 
Attended 2-Year Colleges and Students Who Attended 4-Year Colleges 
 
Undergraduate institution type N M SD t df p 
   2-year college 47 3.29 .436 .575 454 .565 
   4-year college 409 3.33 .466    
 
 
Research Question #11 
RQ11: If there is a significant difference in the first-year pharmacy school GPAs of 
students from 2-year colleges and students from 4-year colleges, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for students who come from 2-year colleges compared to students 
who come from 4-year institutions?  
H011: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ based on students’ type (i.e., 2-
year school vs. 4-year school) of primary undergraduate institution. 
Because there was no significant difference in the first-year pharmacy school GPAs of 
students from 2-year colleges and students from 4-year colleges, this research question was not 
answered. 
 
Research Question #12 
RQ12: Is there a significant difference in first-year pharmacy school GPAs among 
students whose primary undergraduate institution was ETSU and first-year pharmacy school 
GPAs of students whose primary undergraduate institution was an institution other than ETSU? 
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H012: There are no significant differences in first-year pharmacy school GPAs of 
students whose primary undergraduate institution was ETSU versus those whose primary 
undergraduate institution was an institution other than ETSU. 
An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between students whose primary undergraduate 
institution was ETSU and students whose primary undergraduate institution was not ETSU.  The 
test variable was first-year pharmacy GPA and the grouping variable was ETSU attendance (0 = 
non-ETSU, 1 = ETSU).  The test was not statistically significant, t (454) = 1.001, p = .317.   
Therefore, null hypothesis H012 was retained.  There were no significant differences in the first-
year pharmacy GPAs of students whose primary undergraduate institution was ETSU (M = 3.29, 
SD = .488) and students whose primary undergraduate institution was not ETSU (M = 3.34, SD = 
.451).  The Levene’s test was not significant (p = .499) at the .05 level, indicating that equal 
variances could be assumed.  The results of the test are presented in Table 14.   
 
Table 14 
A Comparison of the Average First-Year Pharmacy Grade Point Average for Students Whose 
Primary Undergraduate Institution Was ETSU and Students Whose Primary Undergraduate 
Institution Was Not ETSU 
 
ETSU primary undergraduate institution N M SD t df p 
   Yes 134 3.29 .488 1.001 454 .317 
   No 322 3.34 .451    
 
 
Research Question #13 
RQ13: If there is a significant difference in first-year pharmacy school GPAs among 
students whose primary undergraduate institution was ETSU and students whose primary 
undergraduate institution was not ETSU, then of the variables that are significantly correlated to 
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first-year pharmacy school GPA, which are better predictors of first-year pharmacy school GPA 
for students whose primary undergraduate institution was ETSU compared to students whose 
primary undergraduate institution was an institution other than ETSU?  
H013: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ among students whose primary 
undergraduate institution was ETSU and students whose primary undergraduate institution was 
an institution other than ETSU. 
Because there was no significant difference in the first-year pharmacy school GPAs 
among students whose primary undergraduate institution was ETSU and students whose primary 
undergraduate institution was not ETSU, this research question was not answered. 
 
Research Question #14 
RQ14: Is there a significant difference in the first-year pharmacy school GPAs of 
students who have earned a bachelor’s degree and first-year pharmacy school GPAs of students 
who have not earned a bachelor’s degree?  
H014: There is no significant difference in the first-year pharmacy school GPAs of 
students who have earned a bachelor’s degree and first-year pharmacy school GPAs of students 
who have not earned a bachelor’s degree. 
An independent samples t test was used to evaluate the difference in academic 
performance in students who had earned a bachelor’s degree and students who had not earned a 
bachelor’s degree as measured by first-year pharmacy grade point average.  The test variable was 
first-year pharmacy GPA and the grouping variable was bachelor’s degree status (0 = no 
bachelor’s degree, 1 = earned bachelor’s degree).  The test was not statistically significant, t 
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(454) = 1.231, p = .219.   Therefore, null hypothesis H014 was retained.  There were no 
significant differences in the first-year pharmacy GPAs of students who had earned a bachelor’s 
degree (M = 3.30, SD = .472) and students who had not earned a bachelor’s degree (M = 3.36, 
SD = .449).  The Levene’s test was not significant (p = .568) at the .05 level, indicating that 
equal variances could be assumed.  The results of the test are presented in Table 15. 
 
Table 15 
A Comparison of the Average First-Year Pharmacy Grade Point Average for Students Who Had 
and Had Not Earned a Bachelor’s Degree Prior to Admittance to Pharmacy School 
 
Bachelor’s degree status N M SD t df p 
   Earned degree 258 3.30 .472 1.231 454 .219 
   No degree 198 3.36 .449    
 
 
Research Question #15 
RQ15: If there is a significant difference in first-year pharmacy school GPAs among 
students who have earned a bachelor’s degree and students who have not earned a bachelor’s 
degree, then of the variables that are significantly correlated to first-year pharmacy school GPA, 
which are better predictors of first-year pharmacy school GPA for students who have earned a 
bachelor’s degree compared to students who have not earned a bachelor’s degree? 
H015: Of the variables that are significantly correlated to first-year pharmacy school 
GPA, predictors of first-year pharmacy school GPA do not differ among students who have 
earned a bachelor’s degree versus those who have not earned a bachelor’s degree. 
Because there was no significant difference in the first-year pharmacy school GPAs 
among students who have earned a bachelor’s degree and students who have not earned a 
bachelor’s degree, this research question was not answered. 
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Research Question #16 
RQ16: To what extent does a combination of preadmissions variables (i.e., age, gender, 
race or ethnicity, regional status, PCAT scores, undergraduate GPA, undergraduate institution 
type, ETSU enrollment status, and bachelor’s degree status) predict academic performance, as 
defined by first-year pharmacy school GPA, in pharmacy students? 
H016: No combination of preadmissions variables (i.e., age, gender, race or ethnicity, 
regional status, PCAT scores, undergraduate GPA, undergraduate institution type, ETSU 
enrollment status, and bachelor’s degree status) predicts academic performance, as defined by 
first-year pharmacy school GPA, in pharmacy students. 
A multiple regression analysis was conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance.  The predictors were age, gender, race or 
ethnicity, regional status, PCAT scores, undergraduate GPAs, undergraduate institution type, 
ETSU undergraduate enrollment status, and bachelor’s degree status.  The criterion variable was 
first-year pharmacy GPA.  The linear combination of preadmission factors was significantly 
related to first-year pharmacy GPA, F (15, 440) = 15.572, p < .001.  The population multiple 
correlation coefficient was .589, indicating that approximately 35% of the variance of the first-
year pharmacy GPA in the population can be accounted for by the linear combination of 
preadmission factors. 
All the bivariate correlations between PCAT Scores and first-year pharmacy GPA were 
positive, as expected, and three of these, PCAT Composite, PCAT Biology, and PCAT 
Chemistry, were significant (p < .001).  The bivariate correlations between undergraduate GPAs 
(both cumulative and math and science) and first-year pharmacy GPA were also positive and 
significant (p < .001).  Age and male gender were negatively correlated with first-year pharmacy 
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GPA; these relationships were also significant (p < .001).  A race or ethnic status other than 
White, non-Hispanic was negatively correlated with first-year pharmacy GPA and this 
relationship was significant (p < .05).  Significant relationships were not observed between 
regional status, undergraduate institution type, ETSU attendance, or bachelor’s degree status and 
first-year pharmacy GPA. 
The regression equation for predicting first-year pharmacy GPA is: 
First-year pharmacy GPA = - .003 Age - .004 PCAT Composite + .006 PCAT Biology + .003 
PCAT Chemistry + .003 PCAT Reading + .000 PCAT Quantitative Ability + .001 PCAT Verbal 
Ability + .388 Cumulative Undergraduate GPA + .176 Math and Science Undergraduate GPA - 
.108Male  - .030 In-Region + .219 4-Year School - .097 ETSU Attendance - .007 Earned 
Bachelor’s Degree - .040 Non “White, non-Hispanic”+ .849 
Table 16 lists indices to indicate the relative strength of the individual predictors.  The 
partial correlations between four of the indices (PCAT Biology, cumulative undergraduate GPA, 
gender, and undergraduate institution type) were statistically significant (p < .01).  The 
cumulative undergraduate GPA variable accounted for 25% (.496 squared) of the variance in the 
first-year pharmacy GPA, whereas the other variables contributed an additional 10% (35% - 
25%).  On the basis of correlational analyses, it is tempting to conclude that the most useful 
predictor was cumulative undergraduate GPA.  However judgments about the relative 
importance of these predictors are difficult because they are correlated.  The correlations among 
the predictors ranged from .001 (between cumulative undergraduate GPA and PCAT Biology 
and between math and science undergraduate GPA and regional status) to .911 (between 
cumulative undergraduate GPA and cumulative math and science GPA). 
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Table 16 
The Bivariate and Partial Correlations of the Predictors with First-Year Pharmacy GPA 
 
Predictors Correlation between 
each predictor and the 
first-year pharmacy 
GPA 
Correlation between each 
predictor and the first-year 
pharmacy GPA controlling 
for all other predictors 
Age -.159 -.032 
Gender -.158* -.134* 
Race or Ethnicity -.108 -.032 
Regional status -.053 -.023 
PCAT Composite percentile .190 -.025 
PCAT Biology percentile .213* .127* 
PCAT Chemistry percentile .172 .067 
PCAT Reading percentile .076 .057 
PCAT Quantitative Ability percentile .073 .009 
PCAT Verbal Ability percentile .093 .017 
Cumulative undergraduate GPA .496* .150* 
Math and Science undergraduate GPA .454 .086 
Undergraduate institution type .027* .150* 
ETSU undergraduate enrollment status -.047 -.106 
Bachelor’s degree status -.058 -.009 
Note.  An asterisk (*) indicates statistical significance at the p < .05 level. 
 
 
Summary 
This chapter presented the descriptive and comparative analyses for preadmissions and 
first-year performance data of 456 students at the Bill Gatton College of Pharmacy at ETSU.  
Sixteen research questions and 22 null hypotheses guided data analysis; 18 null hypotheses were 
tested.  Bivariate correlations, t-tests for independent samples, and multiple regression analyses 
were used to identify relationships between preadmission variables and first-year pharmacy 
school performance.  From these tests, 8 out of 16 research questions had statistically significant 
findings.  A summary of these findings, as well as conclusions, implications for practice, and 
recommendations for further study are presented in Chapter 5.   
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CHAPTER 5 
SUMMARY, CONCLUSIONS, IMPLICATIONS FOR PRACTICE, AND 
RECOMMENDATIONS FOR FUTURE RESEARCH 
 
This chapter includes a summary of findings, conclusions, implications for practice, and 
recommendations for future research.  The purpose of this study was to identify significant 
factors that predict pharmacy students’ academic performance, defined by grade point average 
(GPA) at the end of the first year.  Analysis involved examining various demographic, 
preadmission, and first professional year data for 456 students enrolled in the Doctor of 
Pharmacy program at the Bill Gatton College of Pharmacy at East Tennessee State University in 
Johnson City, Tennessee from 2007-2011.  Independent variables included the students’ age at 
admission, gender, race or ethnicity, regional status, Pharmacy College Admission Test (PCAT) 
percentile scores (Composite Score, as well as Biology, Chemistry, Reading Comprehension, 
Quantitative Ability, and Verbal Ability Subscores), undergraduate grade point averages 
(cumulative GPA and math and science GPA), primary undergraduate institution type (2-year or 
4-year school), ETSU undergraduate enrollment status (whether ETSU was identified in 
PharmCAS as a student’s primary institution), and bachelor’s degree status (whether a student 
earned a bachelor’s degree prior to pharmacy school admission).  The researcher summarized 
demographic characteristics of the population under study and sought statistically significant 
comparisons and possible relationships between the independent variables and academic 
performance, determined by grade point average at the end of the first professional year. Three 
statistical methods (bivariate correlations, independent samples t-tests, and multiple regression 
analysis) were used to answer the research questions. 
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Chapter 1 of this dissertation presents 16 research questions used as the basis for 
statistical analysis.  These research questions are reported again in Chapter 3 along with the 
corresponding hypotheses.  A series of bivariate correlations was used to analyze the hypotheses 
for research questions 1, 2, and 3.  A t-test for independent samples was used to analyze each of 
the hypotheses for research questions 4, 6, 8, 10, 12, and 14.  Multiple regression analysis was 
used to analyze each of the hypotheses for research questions 5, 7, 9, 11, 13, 15, and 16.  The 
level of significance applied in the statistical analysis was p < .05.  Eight of the 16 research 
questions had statistically significant findings. 
Summary of Findings 
Analysis of the data revealed that the majority of first-year students in the Bill Gatton 
College of Pharmacy were between 21 and 24 years of age, female, and White, non-Hispanic.  
Most were from within the surrounding region and had attended 4-year undergraduate 
institutions, although the majority did not consider ETSU their primary undergraduate 
institution.  The majority earned bachelor’s degrees before starting pharmacy school.  Average 
PCAT scores for incoming students in the population under study were: 68 (Composite), 67 
(Biology), 64 (Chemistry), 64 (Reading), 60 (Quantitative Ability), and 68 (Verbal Ability).  The 
average undergraduate cumulative GPA for these students was 3.43, whereas the average 
undergraduate math and science GPA was 3.32.  The mean first-year pharmacy school grade 
point average for the population was 3.33. 
Younger students tended to have higher first-year pharmacy GPAs than did older 
students.  Students with higher PCAT Composite, Biology, Chemistry, or Verbal Ability scores 
also tended to have higher first-year pharmacy GPAs; however, PCAT Reading and Quantitative 
Ability scores were not significantly correlated with first-year pharmacy GPA.  The strongest 
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relationships were observed between undergraduate GPAs and first-year pharmacy GPA: 
students in the population under study with high undergraduate math and science GPA or 
undergraduate cumulative GPA tended to have a high first-year pharmacy GPA.   
Female students had higher first-year pharmacy GPAs than male students, and White, 
non-Hispanic students had higher first-year pharmacy GPAs than students of other races or 
ethnicities.  Predictors of first-year performance differed based on gender and race or ethnicity, 
but cumulative and math and science undergraduate GPAs were consistently significant 
predictors.  No significant difference in first-year pharmacy GPA was observed based on 
regional status, undergraduate institution type or location, or bachelor’s degree status.  The linear 
combination of preadmission factors was significantly related to first-year pharmacy GPA using 
a multiple regression model, and the cumulative undergraduate GPA variable accounted for 25% 
of the variance in the first-year pharmacy GPA.  
 
The demographics for the student data analyzed varied in comparison to those identified 
in the literature as describing pharmacy students nationally and from SACSCOC-affiliated 
institutions.  Students in the population under study ranged in age from 18 to 54 years, with a 
mean age of 24.6 years, whereas first-year students in SACSCOC institutions ranged in age from 
18 to 65 years, with an average age range of 19-43 reported (see Appendix C).  Female students 
comprise the majority in the Bill Gatton College of Pharmacy, pharmacy schools nationally, and 
SACSCOC-affiliated pharmacy schools.  The majority of pharmacy students in the study 
population were female (57.5%).  In fall 2011, 60.8% of all students enrolled in pharmacy 
programs were female, and since 2000, over 60% of all PharmD degrees awarded as the first 
Conclusions 
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professional degree have been conferred to female graduates (Taylor & Taylor, 2012).   Male 
students comprised approximately 42% of first-year pharmacy students at SACSCOC 
institutions, and the majority of entering students were female (58%; see Appendix C).  Gatton 
has a less diverse student population than pharmacy schools nationally in terms of race or 
ethnicity.  The majority of students in the population under study classified as White, non-
Hispanic (87.9%).  In fall 2011, only 55.4% of pharmacy students in the US were White 
Americans (Taylor & Taylor, 2012).  Just over half (56.6%) of the students in the population had 
earned a bachelor’s degree prior to being admitted to pharmacy school, whereas a lower 
proportion of pharmacy school applicants nationwide (45.4%) had previously earned a 
bachelor’s degree or higher (Taylor & Taylor, 2012).   
 
Is there a significant relationship between student age and academic performance 
(defined as first-year pharmacy school GPA) for students in the PharmD program at ETSU? 
Research Question #1 
A Pearson product-moment correlation coefficient (r) was computed to test the 
relationship between student age and first-year pharmacy grade point average.  This correlation 
was significant and suggested that younger students tended to have higher first-year pharmacy 
grade point averages than did older students in the population under study.  Chisholm et al. 
(1995) found similar results, although the correlation was somewhat stronger in their study 
population (r = -.236) than in this work (r = -.159).  Younger students, particularly those entering 
pharmacy school immediately upon leaving an undergraduate program, may have an easier 
transition than older students who may have been away from the classroom setting for an 
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extended period of time.  Older students may also have more work or family responsibilities that 
distract them from their studies than younger students. 
 
Is there a significant relationship between Pharmacy College Admission Test (PCAT) 
scores and academic performance (defined as first-year pharmacy school GPA) for students in 
the PharmD program at ETSU? 
Research Question #2 
A series of bivariate correlation coefficients was computed to test the relationships 
between the PCAT Composite percentile score and the five PCAT subtest percentile scores (i.e., 
Biology, Chemistry, Reading Comprehension, Quantitative Ability, and Verbal Ability) and 
first-year pharmacy grade point average.  The results showed that PCAT Composite, PCAT 
Biology, PCAT Chemistry, and PCAT Verbal Ability scores were significantly but weakly 
correlated with first-year pharmacy GPA, and that the relationship was strongest between PCAT 
Biology scores and first-year pharmacy GPA (r = .213).  Generally, as PCAT scores in these 
areas rise, so do first-year pharmacy GPAs for the study population. This is not surprising, as the 
PCAT is designed to help identify qualified applicants to pharmacy programs. 
Previous studies have shown varying correlations between PCAT scores and first-year 
pharmacy GPA.  In a study by Chisholm et al. (1995), PCAT Composite Score was not found to 
significantly correlate with first-year pharmacy GPA; however, PCAT Verbal and PCAT 
Composite Scores were found to be significant in predicting success according to gender.  In 
2002, Thomas and Draugalis found that PCAT Composite and all PCAT subtest area scores were 
significantly correlated with first-year pharmacy GPA, with the strongest correlation between 
PCAT Chemistry score and first-year pharmacy GPA (r = .579).  In a different study, Hardigan 
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et al. (2001) found significant correlations between both PCAT Composite and PCAT reading 
scores and first-year pharmacy GPA.  McCall et al. (2007) also found PCAT Composite to 
significantly correlate with first-year pharmacy GPA.  A meta-analysis by Kuncel and colleagues 
(2005) revealed that PCAT Composite scores were positively correlated with first, second, and 
third professional year GPA as well as licensure exam scores, and a recent multi-institution study 
by Meagher et al. (2011) showed PCAT Composite (but not PCAT area subscores) to correlate 
significantly with first-year pharmacy GPA.  Results of these studies and the current work 
suggest a relatively stable correlation between the PCAT Composite score and first-year 
pharmacy GPA, with less evidence of steady relationships between PCAT area subscores and 
first-year pharmacy GPA.   
 
Is there a significant relationship between undergraduate grade point averages (GPAs) 
and academic performance (defined as first-year pharmacy school GPA) for students in the 
PharmD program at ETSU? 
Research Question #3 
In this study, cumulative undergraduate GPA and undergraduate math and science GPA 
were both strongly correlated with first-year pharmacy GPA (r = .496 and .484, respectively), 
suggesting that higher undergraduate GPAs tend to yield higher first-year pharmacy GPAs for 
the population under study.  This is not surprising, given previously reported findings.  
Undergraduate cumulative and/or math and science GPAs were found to significantly correlate 
with first-year pharmacy GPAs in the works of Chisholm et al. (1995), Allen and Bond (1998), 
Hardigan et al. (2001), Thomas and Draugalis (2002), Kuncel et al. (2005), McCall et al. (2006), 
Meagher et al. (2006), McCall et al. (2007), and Meagher et al. (2011).  Remarkably, in all of the 
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studies reviewed in which undergraduate math and science GPA was a variable, it was found 
consistently to correlate with first-year success.  The consistency of this correlation makes sense, 
given that the typical first-year pharmacy curriculum expands on concepts from prerequisite 
math and science courses, focusing heavily on scientific thinking and requiring advanced 
mathematical reasoning.  Also, unlike the PCAT, which provides a snapshot of student 
performance during a single 4-hour testing session, the cumulative and math and science 
undergraduate GPAs take into account students’ performance over extended periods of time, 
more closely mirroring what will be required of them during the multi-year professional 
pharmacy program. 
 
Is there a significant difference in the first-year pharmacy school GPAs of male students 
and the first-year pharmacy school GPAs of female students in the PharmD program at ETSU? 
Research Question #4 
An independent samples t test was used to evaluate the difference in first-year pharmacy 
grade point average between male and female students.  Female students tended to perform 
significantly better academically in the first year of pharmacy school than male students. 
Although directly comparable studies were not found in the literature, Houglum et al. (2005) 
found that the odds of academic probation were decreased with female gender.  This conflicts 
with a previous finding by Carroll and Garavalia (2002), who found no significant difference in 
levels of achievement between male and female students. 
Though one can only speculate on the reason for the higher academic performance of 
female students in the first year of pharmacy school as compared to male students, this difference 
could be the result of the recent emphasis on STEM (Science, Technology, Engineering, and 
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Mathematics) education for female students at all educational levels.  Higher academic 
performance in female students could also be the result of peer relationships established on 
pharmacy school campuses with majorities of female students or the influence of a growing 
number of female faculty and professional role models in the field (Gardner & Stowe, 2006). 
 
If there is a significant difference in the first-year pharmacy school GPAs of male and 
female students, then of the variables that are significantly correlated to first-year pharmacy 
school GPA, which are better predictors of first-year pharmacy school GPA for male students 
compared to female students? 
Research Question #5 
Two multiple regression analyses were conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance for male and female students, respectively.  The 
linear combination of preadmission factors was significantly related to first-year pharmacy GPA 
for both male and female students, although significant predictors varied by gender.  For female 
students the math and science undergraduate GPA variable accounted for 26% of the variance in 
the first-year pharmacy GPA.  For male students the cumulative undergraduate GPA had the 
strongest predictive power, accounting for 24% of the variance in first-year pharmacy GPA, 
followed by PCAT Biology score, which accounted for 7.7% of the variance in first-year 
pharmacy GPA.  Undergraduate institution type (i.e., 2-year versus 4-year institution) also 
significantly predicted first-year pharmacy GPA for male students, with male students from 4-
year undergraduate institutions expected to perform better in the first year of pharmacy school 
than male students from 2-year schools.   
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Is there a significant difference in the first-year pharmacy school GPAs of White, non-
Hispanic students and the first-year pharmacy school GPAs of students of other races or 
ethnicities in the PharmD program at ETSU? 
Research Question #6 
An independent samples t test was used to evaluate the difference in first-year pharmacy 
GPA between White, non-Hispanic students and those of other races or ethnicities.  This test was 
significant, indicating that White, non-Hispanic students tended to perform better academically 
in the first year of pharmacy school than students of other races or ethnicities as measured by 
first-year pharmacy GPA.  In contrast, Carroll and Garavalia (2002) found no significant 
differences in achievement based on race, concluding that although pharmacy student 
populations are becoming more diverse, they continue to be relatively homogeneous in terms of 
key determinants of academic success.  It is important to note that with such a small number of 
students classified as a race or ethnicity other than White, non-Hispanic (N = 55), the results of 
this study should be interpreted with caution. 
 
If there is a significant difference in the first-year pharmacy school GPAs of White, non-
Hispanic students and students of other races or ethnicities, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for White, non-Hispanic students compared to students of other races 
or ethnicities?  
Research Question #7 
Two multiple regression analyses were conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance for White, non-Hispanic students and students of 
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all other races or ethnicities, respectively.  Although significant predictors varied by race or 
ethnicity, the linear combination of preadmission factors was significantly related to first-year 
pharmacy GPA in both cases.  For White, non-Hispanic students, the cumulative undergraduate 
GPA variable accounted for 24% of the variance in the first-year pharmacy GPA.  
Undergraduate institution type was also found to be a significant predictor, with White, non-
Hispanic students from 4-year institutions predicted to perform better academically in pharmacy 
school than students of other races or ethnicities. The undergraduate math and science GPA 
variable accounted for 26% of the variance in the first-year pharmacy GPA for students of races 
or ethnicities other than White, non-Hispanic, and the cumulative undergraduate GPA accounted 
for an additional 22%of the variance in the first-year pharmacy GPA.  Age, PCAT Composite, 
PCAT Biology, PCAT Chemistry, PCAT Reading, PCAT Verbal Ability, and ETSU 
undergraduate enrollment status were also found to be significant predictors for students of races 
or ethnicities other than White, non-Hispanic.   
 
Is there a significant difference in the first-year pharmacy school GPAs of students 
classified as in-region and the first-year pharmacy school GPAs of students classified as out-of-
region in the PharmD program at ETSU? 
Research Question #8 
An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between students classified as in-region and 
students classified as out-of-region.  Test results indicated no significant difference in the first-
year pharmacy GPAs of students classified as in-region (M = 3.32, SD = .467) and students 
classified as out-of-region (M = 3.40, SD = .405). 
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If there is a significant difference in the first-year pharmacy school GPAs of in-region 
and out-of-region students, then of the variables that are significantly correlated to first-year 
pharmacy school GPA, which are better predictors of first-year pharmacy school GPA for in-
region students compared to out-of-region students? 
Research Question #9 
Because there was no significant difference in the first-year pharmacy school GPAs of in-
region and out-of-region students, this research question was not answered. 
 
Is there a significant difference in the first-year pharmacy school GPAs of students who 
come from 2-year colleges and the first-year pharmacy school GPAs of students who come from 
4-year institutions? 
Research Question #10 
An independent samples t test was used to evaluate the difference in academic 
performance in students who attended 2-year colleges and students who attended 4-year colleges 
as measured by first-year pharmacy grade point average.  Test results indicated no significant 
difference in the first-year pharmacy GPAs of students who attended 2-year colleges (M = 3.29, 
SD = .436) and students who attended 4-year colleges (M = 3.33, SD = .466).  Similarly Allen 
and Bond (1998) found no relationship between academic success in pharmacy school and 
whether the student took organic chemistry at a 2-year or 4-year institution.  It is important to 
note the impact of possible admission bias in the results of the current study, as the population 
consisted of 414 students from 4-year undergraduate institutions and only 42 students from 2-
year institutions.  Perhaps only the brightest applicants from 2-year institutions are admitted to 
the Bill Gatton College of Pharmacy, thus skewing these results. 
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If there is a significant difference in the first-year pharmacy school GPAs of students 
from 2-year colleges and students from 4-year colleges, then of the variables that are 
significantly correlated to first-year pharmacy school GPA, which are better predictors of first-
year pharmacy school GPA for students who come from 2-year colleges compared to students 
who come from 4-year institutions?  
Research Question #11 
Because there was no significant difference in the first-year pharmacy school GPAs of 
students from 2-year colleges and students from 4-year colleges, this research question was not 
answered. 
 
Is there a significant difference in first-year pharmacy school GPAs among students 
whose primary undergraduate institution was ETSU and first-year pharmacy school GPAs of 
students whose primary undergraduate institution was an institution other than ETSU? 
Research Question #12 
An independent samples t test was used to evaluate the difference in academic 
performance in the first year of pharmacy school between students whose primary undergraduate 
institution was ETSU and students whose primary undergraduate institution was not ETSU.  The 
results were not statistically significant, but it is interesting to note that students who identified 
ETSU as their primary undergraduate institution had slightly lower first-year pharmacy GPAs (M 
= 3.29, SD = .488) than did students whose primary undergraduate institution was not ETSU (M 
= 3.34, SD = .451). 
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If there is a significant difference in first-year pharmacy school GPAs among students 
whose primary undergraduate institution was ETSU and students whose primary undergraduate 
institution was not ETSU, then of the variables that are significantly correlated to first-year 
pharmacy school GPA, which are better predictors of first-year pharmacy school GPA for 
students whose primary undergraduate institution was ETSU compared to students whose 
primary undergraduate institution was an institution other than ETSU?  
Research Question #13 
Because there was no significant difference in the first-year pharmacy school GPAs 
among students whose primary undergraduate institution was ETSU and students whose primary 
undergraduate institution was not ETSU, this research question was not answered. 
 
Is there a significant difference in the first-year pharmacy school GPAs of students who 
have earned a bachelor’s degree and first-year pharmacy school GPAs of students who have not 
earned a bachelor’s degree?  
Research Question #14 
An independent samples t test was used to evaluate the difference in academic 
performance in students who had earned a bachelor’s degree and students who had not earned a 
bachelor’s degree as measured by first-year pharmacy grade point average.  Test results indicated 
no significant difference in the first-year pharmacy GPAs of students who had earned a 
bachelor’s degree (M = 3.30, SD = .472) and students who had not earned a bachelor’s degree (M 
= 3.36, SD = .449).  This finding is in contrast to those of Chisholm et al. (1995), Chisholm et al. 
(1999), Chisholm (2001), Thomas and Draugalis (2002), Houglum et al. (2005), McCall et al. 
(2006), and Renzi et al. (2007), who found that students with a bachelor’s degree performed 
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better academically, especially in the first professional year of the program.  Results of this study 
could have been in contrast to those found in the literature because the Gatton College of 
Pharmacy does not require a bachelor’s degree for admission to the program.  The college also 
offers articulation agreements with several undergraduate institutions in the surrounding region, 
allowing students to earn a bachelor’s degree en route to the PharmD. 
 
If there is a significant difference in first-year pharmacy school GPAs among students 
who have earned a bachelor’s degree and students who have not earned a bachelor’s degree, then 
of the variables that are significantly correlated to first-year pharmacy school GPA, which are 
better predictors of first-year pharmacy school GPA for students who have earned a bachelor’s 
degree compared to students who have not earned a bachelor’s degree? 
Research Question #15 
Because there was no significant difference in the first-year pharmacy school GPAs 
among students who have earned a bachelor’s degree and students who have not earned a 
bachelor’s degree, this research question was not answered. 
 
To what extent does a combination of preadmissions variables (i.e., age, gender, race or 
ethnicity, regional status, PCAT scores, undergraduate GPA, undergraduate institution type, 
ETSU undergraduate enrollment status, and bachelor’s degree status) predict academic 
performance in pharmacy students at ETSU as defined by first-year pharmacy school GPA? 
Research Question #16 
A multiple regression analysis was conducted to evaluate how well the preadmission 
factors predicted pharmacy school performance.  The linear combination of preadmission factors 
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was significantly related to first-year pharmacy GPA.  The multiple correlation coefficient was 
.589, indicating that approximately 35% of the variance of the first-year pharmacy GPA in the 
population can be accounted for by the linear combination of preadmission factors. On the basis 
of correlational analyses, it is tempting to conclude that the most useful predictor was cumulative 
undergraduate GPA, as it accounted for 25% of the variance in the first-year pharmacy GPA.  
Judgments about the relative importance of these predictors are difficult because they were 
correlated, with r values ranging from .001 to .911. 
These findings are similar to those previously reported in the literature.  In a study of 
comparable design, Chisholm et al. (1995) found that the best overall predictors of academic 
performance were prepharmacy math and science GPA and the achievement of a 4-year degree.  
In 1999 Chisholm et al. found that math and science GPA and attainment of a prior 4-year 
college degree were the best predictors of academic rank and that using these two variables 
allowed for a 92% to 96% accuracy rate for predicting students above the 25th
  
 percentile of the 
class at the end of the first year of pharmacy school.  Upon examining over 2000 student records 
from 22 colleges of pharmacy, Meagher et al. (2011) used multiple regression analyses to 
determine that entering cumulative GPA, entering science GPA, and PCAT Composite were the 
strongest predictors of first-year pharmacy school success, causing them to conclude that the 
criteria being used in current admissions processes are appropriate and effective. 
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The purpose of this research was to identify significant factors that predict the academic 
performance, defined by grade point average at the end of the first year, of pharmacy students at 
the Bill Gatton College of Pharmacy.  The results of this research have a number of important 
implications on both admissions and retention efforts at that institution. 
Implications for Practice 
1. The demographic comparisons made between the Bill Gatton College of Pharmacy and 
peer and national data highlight a lack of diversity and indicate a need for increased 
recruiting of students of races or ethnicities other than White, non-Hispanic. 
2. Because younger students were found to have higher first-year pharmacy GPAs than 
older students, additional support should be provided to older, nontraditional students to 
encourage their academic success. Male students and students of races or ethnicities other 
than White, non-Hispanic may benefit from additional academic support as well. 
3. Individuals responsible for screening potential applicants and making admissions 
decisions should pay close attention not only to PCAT Composite, Biology, and 
Chemistry scores but also to scores on the PCAT Verbal Ability subtest, as all of these 
were significantly correlated to first-year pharmacy GPA.  There is a risk that screeners 
could overlook the PCAT Verbal Ability Subscore in particular or give higher 
consideration to PCAT Quantitative Ability Subscores; however, such a practice is not 
supported by the findings of this research. 
4. Those responsible for admissions decisions should continue to consider students’ 
undergraduate math and science and undergraduate cumulative grade point averages, as 
both of these variables were found to significantly and positively correlate with first-year 
pharmacy GPA.   The college should also consider monitoring the pharmacy school 
127 
 
performance of students with lower undergraduate GPAs more closely and intervene 
upon early indications of academic difficulty. 
5. The college may consider different preadmission factors when making admissions 
decisions for male vs. female students and for White, non-Hispanic students vs. those of 
other races and ethnicities (for example, weighting math and science undergraduate GPA 
more heavily when considering female applicants, or cumulative undergraduate GPA 
more heavily when considering male applicants) as predictors of academic success are 
were found to be different for each of these types of students. 
6. Additional efforts should be made to admit students from 2-year undergraduate 
institutions, as these findings suggest that students from community colleges perform 
equally as well in the first year of pharmacy school as students from 4-year institutions. 
7. Stronger collaborations between undergraduate programs at ETSU and the College of 
Pharmacy may be beneficial in better preparing ETSU undergraduate students for 
pharmacy school.  Because ETSU is one of the main “feeder schools” for the Bill Gatton 
College of Pharmacy, and because students from ETSU tend to have slightly lower first-
year pharmacy GPAs than do students from other undergraduate institutions, 
improvement efforts in this area could be beneficial to both institutions. 
8. Data should continue to be collected in this area on future pharmacy students and those 
results analyzed on an annual basis to continually refine and improve admissions 
processes and workload. 
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This quantitative study was conducted within the limitations outlined in Chapter 1.  
Several recommendations for expanding this study include but are not limited to: 
Recommendations for Future Research 
1. A study using a qualitative design but similar population could reveal greater 
understanding of the issues contributing to the success of students in the first year of 
pharmacy school. 
2. Similar studies in comparable colleges of pharmacy (e.g., similar to ETSU in terms of 
size, student demographics, or mission) could determine if some of the unique findings of 
this study were institution specific. 
3. Other preadmission variables could be included in similar analyses to uncover additional 
predictors of student success (for example, correlations with organic chemistry grade or 
CCTST scores; comparisons of students from online vs. traditional undergraduate 
programs; the addition of specific data from students who completed undergraduate 
degrees at other regional feeder schools, such as Milligan College or Northeast State 
Community College). 
4. Postadmission factors such as employment status or hours spent studying per week 
should be examined to determine relationships with first-year pharmacy school success. 
5. Preadmission variables could be correlated with professional licensure exam scores to 
determine whether those that predict success in the first year of pharmacy school also 
predict success in the overall program. 
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APPENDICES 
 
Appendix A 
Institutional Characteristics of SACSCOC-Affiliated Colleges and Schools of Pharmacy 
 
Parent Institution College or School 
of Pharmacy 
State  Accreditation 
Status 
Type 
Auburn University Harrison School of 
Pharmacy 
Alabama Full Public 
Samford 
University  
McWhorter School 
of Pharmacy 
Full Private 
Florida A&M 
University 
College of 
Pharmacy and 
Pharmaceutical 
Sciences 
Florida Full Public 
Nova Southeastern 
University 
College of 
Pharmacy 
Full Private 
Palm Beach 
Atlantic University 
Lloyd L. Gregory 
School of 
Pharmacy 
Full Private 
University of 
Florida 
College of 
Pharmacy 
Full Public 
University of 
South Florida 
College of 
Pharmacy 
Precandidate Public 
Lake Erie College 
of Osteopathic 
Medicine 
LECOM School of 
Pharmacy–
Bradenton Campus 
Full Private 
Mercer University College of 
Pharmacy and 
Health Sciences 
Georgia Full Private 
Philadelphia 
College of 
Osteopathic 
Medicine 
School of 
Pharmacy–Georgia 
Campus 
Candidate Private 
South University School of 
Pharmacy 
Full Private 
The University of 
Georgia 
College of 
Pharmacy 
Full Public 
Sullivan 
University 
College of 
Pharmacy  
Kentucky Full Private 
University of 
Kentucky 
College of 
Pharmacy 
Full Public 
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Parent Institution College or School 
of Pharmacy 
State  Accreditation 
Status 
Type 
The University of 
Louisiana at 
Monroe 
College of 
Pharmacy 
Louisiana Full Public 
Xavier University 
of Louisiana 
College of 
Pharmacy  
Full Private 
The University of 
Mississippi 
School of 
Pharmacy  
Mississippi Full Public 
Campbell 
University 
College of 
Pharmacy and 
Health Sciences  
North 
Carolina 
Full Private 
University of 
North Carolina at 
Chapel Hill 
Eshelman School 
of Pharmacy 
Full Public 
Wingate 
University 
School of 
Pharmacy 
Full Private 
Presbyterian 
College 
School of 
Pharmacy  
South 
Carolina 
Candidate Private 
South Carolina 
College of 
Pharmacy 
N/A Full Public 
South University School of 
Pharmacy–
Columbia Campus 
(Satellite program 
of South 
University in 
Savannah, GA) 
Full Private 
Belmont 
University 
School of 
Pharmacy 
Tennessee Candidate Private 
East Tennessee 
State University 
Bill Gatton College 
of Pharmacy 
Full Public-Private 
Lipscomb 
University 
College of 
Pharmacy 
Candidate Private 
Union University School of 
Pharmacy 
Candidate Private 
The University of 
Tennessee 
College of 
Pharmacy 
Full Public 
 
  
136 
 
Parent Institution College or School 
of Pharmacy 
State  Accreditation 
Status 
Type 
Texas A&M 
Health Science 
Center 
Irma Lerma Rangel 
College of 
Pharmacy 
Texas Full Public 
Texas Southern 
University 
College of 
Pharmacy and 
Health Sciences 
Full Public 
Texas Tech 
University Health 
Sciences Center 
School of 
Pharmacy 
Full Public 
University of 
Houston 
College of 
Pharmacy 
Full Public 
University of the 
Incarnate Word 
Feik School of 
Pharmacy 
Full Private 
The University of 
Texas at Austin 
College of 
Pharmacy 
Full Public 
Hampton 
University 
School of 
Pharmacy 
Virginia Full Private 
Shenandoah 
University 
Bernard J. Dunn 
School of 
Pharmacy 
Full Private 
Appalachian 
College of 
Pharmacy 
N/A Full Private 
Virginia 
Commonwealth 
University 
School of 
Pharmacy 
Full Public 
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Appendix B 
Application, Interview, and Enrollment Characteristics of SACSCOC-Affiliated Colleges and 
Schools of Pharmacy 
 
Institution Estimated 
Entering 
Class Size 
Number 
Interviewed 
Number 
Accepted  
Application to 
Enrollment 
Ratio (x:1) 
Auburn 
University 
149 184 170 5.2 
Samford 
University  
128 286 133 5.5 
Florida A&M 
University 
150 228 166 6 
Nova 
Southeastern 
University 
200 540 410 7.1 
Palm Beach 
Atlantic 
University 
79 212 179 7 
University of 
Florida 
289 386 289 6 
University of 
South Florida 
N/A N/A N/A N/A 
Lake Erie 
College of 
Osteopathic 
Medicine 
265 736 265 NR 
Mercer 
University 
145 400 300 12 
Philadelphia 
College of 
Osteopathic 
Medicine 
79 258 138 10 
South 
University 
164 420 274 7.5 
The University 
of Georgia 
144 230 174 4.7 
Sullivan 
University 
92 367 92 6.6 
University of 
Kentucky 
135 190 168 5.5 
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Institution Estimated 
Entering 
Class Size 
Number 
Interviewed 
Number 
Accepted  
Application to 
Enrollment 
Ratio (x:1) 
The University 
of Louisiana at 
Monroe 
90 110 90 3 
Xavier 
University of 
Louisiana 
148 215 167 3.6 
The University 
of Mississippi 
64 85 64 1.6 
Campbell 
University 
108 213 161 13.5 
University of 
North Carolina 
at Chapel Hill 
153 250 153 4.6 
Wingate 
University 
78 171 139 12 
Presbyterian 
College 
80 231 144 7 
South Carolina 
College of 
Pharmacy 
190 340 205 3 
South 
University 
164 420 274 N/A 
Belmont 
University 
74 177 161 19 
East Tennessee 
State 
University 
80 180 130 10.3 
Lipscomb 
University 
77 197 138 11.7 
Union 
University 
52 130 86 10.7 
The University 
of Tennessee 
182 343 182 3.5 
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Institution Estimated 
Entering 
Class Size 
Number 
Interviewed 
Number 
Accepted  
Application to 
Enrollment 
Ratio (x:1) 
Texas A&M 
Health Science 
Center 
87 245 87 5.1 
Texas Southern 
University 
115 162 115 3.8 
Texas Tech 
University 
Health 
Sciences 
Center 
155 288 235 3.9 
University of 
Houston 
108 267 162 6 
University of 
the Incarnate 
Word 
96 185 96 3.9 
The University 
of Texas at 
Austin 
125 267 148 4.2 
Hampton 
University 
63 123 63 3 
Shenandoah 
University 
95 230 128 14.3 
Appalachian 
College of 
Pharmacy 
78 216 145 8.7 
Virginia 
Commonwealth 
University 
140 250 140 NR 
Min 52 85 63 1.6 
Max 289 736 410 19 
Mean 124.89 263.03 166.78 7.04 
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Appendix C 
Class Demographics of SACSCOC-Affiliated Colleges and Schools of Pharmacy 
 
Institution Estimated 
Male (%) 
Estimated 
Female (%) 
Estimated Out 
of State (%) 
Min 
Age 
Max 
Age 
Mean 
GPA 
Auburn 
University 
68 32 78 20 40 3.26 
Samford 
University  
42 58 40 22 30 3.5 
Florida A&M 
University 
36 64 21 18 38 3.49 
Nova 
Southeastern 
University 
36 64 35 19 48 3.2 
Palm Beach 
Atlantic 
University 
44 56 16 19 41 3.3 
University of 
Florida 
41 59 <1 18 47 3.47 
University of 
South Florida 
N/A N/A N/A N/A N/A N/A 
Lake Erie 
College of 
Osteopathic 
Medicine 
40 60 47 NR NR NR 
Mercer 
University 
50 50 50 20 42 3.4 
Philadelphia 
College of 
Osteopathic 
Medicine 
42 58 27 18 45 3.1 
South 
University 
34 66 42 20 42 3.26 
The University 
of Georgia 
29 71 2 19 38 3.52 
Sullivan 
University 
46 53 48 19 46 3.27 
University of 
Kentucky 
43 57 12 21 40 3.6 
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Institution Estimated 
Male (%) 
Estimated 
Female (%) 
Estimated Out 
of State (%) 
Min 
Age 
Max 
Age 
Mean 
GPA 
The University 
of Louisiana at 
Monroe 
40 60 10 19 39 3.4 
Xavier 
University of 
Louisiana 
36 64 32 19 45 3.33 
The University 
of Mississippi 
52 48 22 21 41 3.31 
Campbell 
University 
39 61 19 20 49 3.45 
University of 
North Carolina 
at Chapel Hill 
35 62 23 19 51 3.41 
Wingate 
University 
35 65 48 20 48 3.4 
Presbyterian 
College 
65 35 33 20 55 3.2 
South Carolina 
College of 
Pharmacy 
36 64 26 20 37 3.58 
South 
University 
34 66 42 N/A N/A N/A 
Belmont 
University 
30 70 60 20 44 3.4 
East Tennessee 
State 
University 
67 33 55 19 43 3.44 
Lipscomb 
University 
47 53 34 19 47 3.29 
Union 
University 
38 62 37 21 36 3.2 
The University 
of Tennessee 
39 61 27 23 30 3.4 
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Institution Estimated 
Male (%) 
Estimated 
Female (%) 
Estimated Out 
of State (%) 
Min 
Age 
Max 
Age 
Mean 
GPA 
Texas A&M 
Health Science 
Center 
45 55 0 18 36 3.3 
Texas Southern 
University 
42 58 1 18 65 3.37 
Texas Tech 
University 
Health 
Sciences 
Center 
41 59 3 19 47 3.54 
University of 
Houston 
42 58 4 20 41 3.4 
University of 
the Incarnate 
Word 
41 59 3 19 46 3.3 
The University 
of Texas at 
Austin 
47 53 3 19 46 3.6 
Hampton 
University 
35 65 56 21 41 3.22 
Shenandoah 
University 
43 57 60 20 35 3.3 
Appalachian 
College of 
Pharmacy 
49 51 59 20 43 3.1 
Virginia 
Commonwealt
h University 
28 72 12 NR NR NR 
Min 28 32 0 18 30 3.1 
Max 68 72 78 23 65 3.6 
Mean 42.08 57.81 30.19 19.62 43.00 3.36 
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Appendix D 
Admission Requirements of SACSCOC-Affiliated Colleges and Schools of Pharmacy 
 
Institution Min 
Total 
Req’d 
Prereq 
Hours 
Max 
Total 
Req’d 
Prereq 
Hours 
Min 
Expected 
GPA 
Min 
Overall 
GPA 
Min 
Prereq 
GPA 
Min 
PCAT 
Interview 
Auburn 
University 
87 89 3.2 2.5 2.5 40 Y 
Samford 
University  
66 66 3.2 2.75 2.75 40 Y 
Florida A&M 
University 
69 69 3 2.75 2.75 N/A Y 
Nova 
Southeastern 
University 
76 76 2.75 2.75 NM NM Y 
Palm Beach 
Atlantic 
University 
66 67 3.34 2.75 2.75 60 Y 
University of 
Florida 
72 72 3.5 3 3 60 Y 
University of 
South Florida 
72 72 2.75 2.75 NM 65 Y 
Lake Erie 
College of 
Osteopathic 
Medicine 
60 60 3.5 2.7 2.7 NM Y 
Mercer 
University 
90 90 3.5 2.75 2.75 50 Y 
Philadelphia 
College of 
Osteopathic 
Medicine 
60 60 3 2.5 2.5 NR Y 
South 
University 
65 65 3 2.8 3 50 Y 
The University 
of Georgia 
60 60 NR NR NR NM Y 
Sullivan 
University 
NR NR 3.3 2.5 2.5 N/A Y 
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Institution Min 
Total 
Req’d 
Prereq 
Hours 
Max 
Total 
Req’d 
Prereq 
Hours 
Min 
Expected 
GPA 
Min 
Overall 
GPA 
Min 
Prereq 
GPA 
Min 
PCAT 
Interview 
University of 
Kentucky 
61 81 3 2.5 2.5 40 Y 
The University 
of Louisiana at 
Monroe 
77 77 3.4 2.75 2.75 C Y 
Xavier 
University of 
Louisiana 
66 66 3.2 2.75 2.75 NM Y 
The University 
of Mississippi 
88 90 3.25 NM 2.75 40 Y 
Campbell 
University 
64 64 NR 2.5 2.5 NR Y 
University of 
North Carolina 
at Chapel Hill 
74 87 3.5 2.8 2.8 65 Y 
Wingate 
University 
62 63 3 3 3 50 Y 
Presbyterian 
College 
64 64 3.25 2.5 2.75 NR Y 
South Carolina 
College of 
Pharmacy 
66 66 3.5 2.5 NR NM Y 
South 
University 
65 65 3 2.8 3 50 Y 
Belmont 
University 
64 64 3.3 2.7 2.7 NM Y 
East Tennessee 
State 
University 
61 61 3 NR NR NR Y 
Lipscomb 
University 
62 62 3.3 2.5 NM 45 Y 
Union 
University 
81 81 2.5 2.5 2.75 40 Y 
The University 
of Tennessee 
90 90 3 2.5 2.5 NM Y 
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Institution Min 
Total 
Req’d 
Prereq 
Hours 
Max 
Total 
Req’d 
Prereq 
Hours 
Min 
Expected 
GPA 
Min 
Overall 
GPA 
Min 
Prereq 
GPA 
Min 
PCAT 
Interview 
Texas A&M 
Health Science 
Center 
72 72 3.5 2.75 2.75 40 Y 
Texas Southern 
University 
80 80 3 2.75 2.75 C Y 
Texas Tech 
University 
Health 
Sciences 
Center 
71 74 NR NR 3 50 Y 
University of 
Houston 
70 73 3.25 2.5 2.5 C Y 
University of 
the Incarnate 
Word 
66 66 2.75 2.5 2.5 NM Y 
The University 
of Texas at 
Austin 
46 46 3.6 NR 2.5 50 Y 
Hampton 
University 
66 66 NR 2.75 NR NR Y 
Shenandoah 
University 
65 65 3.4 2.5 2.5 NR Y 
Appalachian 
College of 
Pharmacy 
72 72 3.2 2.5 2.5 50 Y 
Virginia 
Commonwealth 
University 
90 90 3.4 NR NR NR Y 
Min 46 46 2.5 2.5 2.5 40   
Max 90 90 3.6 3 3 65   
Mean 69.89 71.11 3.19 2.66 2.70 49.17   
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Appendix E 
Permission Letter to Dean of Bill Gatton College of Pharmacy 
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Appendix F 
Exemption Letter from ETSU Institutional Review Board 
 
 
 
 
 
 
Appendix G 
Summary of the Research Questions, Null Hypotheses, Methods of Analysis, Independent or Predictor Variables, and Dependent or 
Criterion Variables Used in This Study 
 
Research Question Null Hypothesis Method of Analysis Independent or 
Predictor Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ1: Is there a significant 
relationship between 
student age and academic 
performance (defined as 
first-year pharmacy school 
GPA) for students in the 
PharmD program at 
ETSU? 
 
H01: There is no significant 
relationship between student 
age and first-year pharmacy 
school GPA among students 
in the PharmD program at 
ETSU. 
Bivariate correlation Student age in years GPA at the end of the 
first professional year 
of pharmacy school 
RQ2: Is there a significant 
relationship between 
Pharmacy College 
Admission Test (PCAT) 
scores and academic 
performance (defined as 
first-year pharmacy school 
GPA) for students in the 
PharmD program at 
ETSU? 
H021: There is no significant 
relationship between PCAT 
Composite percentile score 
and first-year pharmacy 
school GPA among students 
in the PharmD program at 
ETSU. 
 
Bivariate correlation PCAT Composite score 
percentile 
GPA at the end of the 
first professional year 
of pharmacy school 
H022: There is no significant 
relationship between PCAT 
Biology percentile score and 
first-year pharmacy school 
GPA among students in the 
PharmD program at ETSU. 
Bivariate correlation PCAT Biology percentile 
score 
GPA at the end of the 
first professional year 
of pharmacy school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or 
Predictor Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ2: Is there a 
significant relationship 
between Pharmacy 
College Admission Test 
(PCAT) scores and 
academic performance 
(defined as first-year 
pharmacy school GPA) 
for students in the 
PharmD program at 
ETSU? 
H023: There is no significant relationship 
between PCAT Chemistry percentile 
score and first-year pharmacy school 
GPA among students in the PharmD 
program at ETSU. 
 
Bivariate 
correlation 
PCAT Chemistry 
percentile score 
GPA at the end of the 
first professional year 
of pharmacy school 
H024: There is no significant relationship 
between PCAT Reading Comprehension 
percentile score and first-year pharmacy 
school GPA among students in the 
PharmD program at ETSU. 
 
Bivariate 
correlation 
PCAT Reading 
Comprehension 
percentile score 
GPA at the end of the 
first professional year 
of pharmacy school 
H025: There is no significant relationship 
between PCAT Quantitative Ability 
percentile score and first-year pharmacy 
school GPA among students in the 
PharmD program at ETSU. 
 
Bivariate 
correlation 
PCAT Quantitative 
Ability percentile score 
GPA at the end of the 
first professional year 
of pharmacy school 
H026: There is no significant relationship 
between PCAT Verbal Ability percentile 
score and first-year pharmacy school 
GPA among students in the PharmD 
program at ETSU. 
Bivariate 
correlation 
PCAT Verbal Ability 
percentile score 
GPA at the end of the 
first professional year 
of pharmacy school 
 
  
150 
 
Research Question Null Hypothesis Method of Analysis Independent or 
Predictor Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ3: Is there a significant 
relationship between 
undergraduate grade point 
averages (GPAs) and 
academic performance 
(defined as first-year 
pharmacy school GPA) 
for students in the 
PharmD program at 
ETSU? 
 
H031: There is no significant 
relationship between 
undergraduate cumulative 
GPA and first-year 
pharmacy school GPA 
among students in the 
PharmD program at ETSU. 
 
Bivariate correlation Undergraduate 
cumulative GPA 
GPA at the end of the 
first professional year 
of pharmacy school 
H032: There is no significant 
relationship between 
undergraduate math and 
science GPA and first-year 
pharmacy school GPA 
among students in the 
PharmD program at ETSU. 
Bivariate correlation Undergraduate math and 
science GPA 
GPA at the end of the 
first professional year 
of pharmacy school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent 
or Criterion 
Variable(s) 
RQ4: Is there a 
significant difference in 
the first-year pharmacy 
school GPAs of male 
students and the first-
year pharmacy school 
GPAs of female 
students in the PharmD 
program at ETSU? 
 
H04: There is no 
significant difference 
in the first-year 
pharmacy school 
GPAs of male students 
and the first-year 
pharmacy school 
GPAs of female 
students in the 
PharmD program at 
ETSU. 
Independen
t samples  
t-test 
Gender (0 = Female, 1 = Male) GPA at the 
end of the 
first 
professional 
year of 
pharmacy 
school 
RQ5: If there is a 
significant difference in 
the first-year pharmacy 
school GPAs of male 
and female students, 
then of the variables 
that are significantly 
correlated to first-year 
pharmacy school GPA, 
which are better 
predictors of first-year 
pharmacy school GPA 
for male students 
compared to female 
students? 
H05: Of the variables 
that are significantly 
correlated to first-year 
pharmacy school 
GPA, predictors of 
first-year pharmacy 
school GPA do not 
differ by gender (i.e., 
male versus female). 
 
Multiple 
regression 
Student age, race or ethnicity (0 = White, non-
Hispanic, 1 = all other races or ethnicities), regional 
status (0 = Out-of-region, 1 = In-region), PCAT 
Composite score percentile, PCAT Biology 
Subscore percentile, PCAT Chemistry Subscore 
percentile, PCAT Reading Comprehension Subscore 
percentile, PCAT Quantitative Ability Subscore 
percentile, PCAT Verbal Ability Subscore 
percentile, undergraduate cumulative GPA, 
undergraduate math and science GPA, primary 
undergraduate institution type (0 = 2-year school, 1 
= 4-year school), ETSU undergraduate enrollment 
status (0 = non-ETSU primary, 1 = ETSU primary), 
and bachelor’s degree status (0 = no bachelor’s 
degree, 1 = earned bachelor’s degree) 
GPA at the 
end of the 
first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ6: Is there a significant 
difference in the first-year 
pharmacy school GPAs of 
White, non-Hispanic 
students and the first-year 
pharmacy school GPAs of 
students of other races or 
ethnicities in the PharmD 
program at ETSU? 
 
H06: There is no 
significant difference in 
the first-year pharmacy 
school GPAs of White, 
non-Hispanic students and 
the first-year pharmacy 
school GPAs of students 
of other races or 
ethnicities in the PharmD 
program at ETSU. 
Independent 
samples t-test 
Race/ethnicity (0 = White, non-Hispanic, 
1 = all other races or ethnicities) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ7: If there is a 
significant difference in 
the first-year pharmacy 
school GPAs of White, 
non-Hispanic students and 
students of other races or 
ethnicities, then of the 
variables that are 
significantly correlated to 
first-year pharmacy school 
GPA, which are better 
predictors of first-year 
pharmacy school GPA for 
White, non-Hispanic 
students compared to 
students of other races or 
ethnicities?  
H07: Of the variables that 
are significantly correlated 
to first-year pharmacy 
school GPA, predictors of 
first-year pharmacy school 
GPA do not differ by race 
or ethnicity (i.e., White, 
non-Hispanic versus all 
other races or ethnicities). 
Multiple 
regression 
Student age, gender (0 = Female, 1 = 
Male), regional status (0 = Out-of-region, 
1 = In-region), PCAT Composite score 
percentile, PCAT Biology Subscore 
percentile, PCAT Chemistry Subscore 
percentile, PCAT Reading 
Comprehension Subscore percentile, 
PCAT Quantitative Ability Subscore 
percentile, PCAT Verbal Ability 
Subscore percentile, undergraduate 
cumulative GPA, undergraduate math 
and science GPA, primary undergraduate 
institution type (0 = 2-year school, 1 = 4-
year school), ETSU undergraduate 
enrollment status (0 = non-ETSU 
primary, 1 = ETSU primary), and 
bachelor’s degree status (0 = no 
bachelor’s degree, 1 = earned bachelor’s 
degree) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ8: Is there a significant 
difference in the first-year 
pharmacy school GPAs of 
students classified as in-
region and the first-year 
pharmacy school GPAs of 
students classified as out-
of-region in the PharmD 
program at ETSU? 
 
H08: There is no significant 
difference in the first-year 
pharmacy school GPAs of 
in-region students and the 
first-year pharmacy school 
GPAs of out-of-region 
students in the PharmD 
program at ETSU. 
Independent 
samples t-test 
Regional status  
(0 = Out-of-region, 1 = in-region) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ9: If there is a 
significant difference in 
the first-year pharmacy 
school GPAs of in-region 
and out-of-region 
students, then of the 
variables that are 
significantly correlated to 
first-year pharmacy school 
GPA, which are better 
predictors of first-year 
pharmacy school GPA for 
in-region students 
compared to out-of-region 
students? 
H09: Of the variables that 
are significantly correlated 
to first-year pharmacy 
school GPA, predictors of 
first-year pharmacy school 
GPA do not differ by 
regional status (i.e., in-
region versus out-of-
region). 
Multiple 
regression 
Student age, gender (0 = Female, 1 = 
Male), race or ethnicity (0 = White, 
non-Hispanic, 1 = all other races or 
ethnicities), PCAT Composite score 
percentile, PCAT Biology Subscore 
percentile, PCAT Chemistry Subscore 
percentile, PCAT Reading 
Comprehension Subscore percentile, 
PCAT Quantitative Ability Subscore 
percentile, PCAT Verbal Ability 
Subscore percentile, undergraduate 
cumulative GPA, undergraduate math 
and science GPA, primary 
undergraduate institution type (0 = 2-
year school, 1 = 4-year school), ETSU 
undergraduate enrollment status (0 = 
non-ETSU primary, 1 = ETSU 
primary), and bachelor’s degree status 
(0 = no bachelor’s degree, 1 = earned 
bachelor’s degree) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor 
Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ10: Is there a 
significant difference in 
the first-year pharmacy 
school GPAs of students 
who come from 2-year 
colleges and the first-year 
pharmacy school GPA of 
students who come from 
4-year institutions? 
 
H010: There is no 
significant difference in the 
first-year pharmacy school 
GPAs of students who come 
from 2-year colleges and the 
first-year pharmacy school 
GPAs of students who come 
from 4-year institutions. 
Independent 
samples t-test 
Undergraduate institution type  
(0 = 2-year school, 1 = 4-year school) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
 
 
  
157 
 
Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor 
Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ11: If there is a 
significant difference in 
the first-year pharmacy 
school GPAs of students 
from 2-year colleges and 
students from 4-year 
colleges, then of the 
variables that are 
significantly correlated to 
first-year pharmacy school 
GPA, which are better 
predictors of first-year 
pharmacy school GPA for 
students who come from 
2-year colleges compared 
to students who come 
from 4-year institutions?  
H011: Of the variables that 
are significantly correlated 
to first-year pharmacy 
school GPA, predictors of 
first-year pharmacy school 
GPA do not differ based on 
students’ type (i.e., 2-year 
school vs. 4-year school) of 
primary undergraduate 
institution. 
Multiple 
regression 
Student age, gender (0 = Female, 1 = 
Male), race or ethnicity (0 = White, 
non-Hispanic, 1 = all other races or 
ethnicities), regional status (0 = Out-
of-region, 1 = In-region), PCAT 
Composite score percentile, PCAT 
Biology Subscore percentile, PCAT 
Chemistry Subscore percentile, 
PCAT Reading Comprehension 
Subscore percentile, PCAT 
Quantitative Ability Subscore 
percentile, PCAT Verbal Ability 
Subscore percentile, undergraduate 
cumulative GPA, undergraduate math 
and science GPA, ETSU 
undergraduate enrollment status (0 = 
non-ETSU primary, 1 = ETSU 
primary), and bachelor’s degree 
status (0 = no bachelor’s degree, 1 = 
earned bachelor’s degree) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor 
Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ12: Is there a 
significant difference in 
first-year pharmacy school 
GPAs among students 
whose primary 
undergraduate institution 
was ETSU and first-year 
pharmacy school GPAs of 
students whose primary 
undergraduate institution 
was an institution other 
than ETSU? 
 
H012: There are no 
significant differences in 
first-year pharmacy school 
GPAs of students whose 
primary undergraduate 
institution was ETSU 
versus those whose 
primary undergraduate 
institution was an 
institution other than 
ETSU. 
Independent 
samples t-test 
ETSU undergraduate enrollment status 
(0 = non-ETSU primary, 1 = ETSU 
primary) 
GPA at the end 
of the first 
professional year 
of pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ13: If there is a 
significant difference in 
first-year pharmacy school 
GPAs among students 
whose primary 
undergraduate institution 
was ETSU and students 
whose primary 
undergraduate institution 
was not ETSU, then of the 
variables that are 
significantly correlated to 
first-year pharmacy school 
GPA, which are better 
predictors of first-year 
pharmacy school GPA for 
students whose primary 
undergraduate institution 
was ETSU compared to 
students whose primary 
undergraduate institution 
was an institution other 
than ETSU?  
H013: Of the variables that 
are significantly correlated 
to first-year pharmacy 
school GPA, predictors of 
first-year pharmacy school 
GPA do not differ among 
students whose primary 
undergraduate institution 
was ETSU and students 
whose primary 
undergraduate institution 
was an institution other 
than ETSU. 
Multiple 
regression 
Student age, gender (0 = Female, 1 = 
Male), race or ethnicity (0 = White, non-
Hispanic, 1 = all other races or 
ethnicities), regional status (0 = Out-of-
region, 1 = In-region), PCAT Composite 
score percentile, PCAT Biology 
Subscore percentile, PCAT Chemistry 
Subscore percentile, PCAT Reading 
Comprehension Subscore percentile, 
PCAT Quantitative Ability Subscore 
percentile, PCAT Verbal Ability 
Subscore percentile, undergraduate 
cumulative GPA, undergraduate math 
and science GPA, primary undergraduate 
institution type (0 = 2-year school, 1 = 4-
year school), and bachelor’s degree status 
(0 = no bachelor’s degree, 1 = earned 
bachelor’s degree) 
GPA at the 
end of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ14: Is there a significant 
difference in the first-year 
pharmacy school GPAs of 
students who have earned a 
bachelor’s degree and first-
year pharmacy school GPAs 
of students who have not 
earned a bachelor’s degree?  
H014: There is no 
significant difference in 
the first-year pharmacy 
school GPAs of students 
who have earned a 
bachelor’s degree and 
first-year pharmacy 
school GPAs of students 
who have not earned a 
bachelor’s degree. 
 
Independent 
samples t-test 
Bachelor’s degree status (0 = no 
bachelor’s degree, 1 = earned 
bachelor’s degree) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor Variable(s) Dependent or 
Criterion 
Variable(s) 
RQ15: If there is a 
significant difference in 
first-year pharmacy school 
GPAs among students who 
have earned a bachelor’s 
degree and students who 
have not earned a bachelor’s 
degree, then of the variables 
that are significantly 
correlated to first-year 
pharmacy school GPA, 
which are better predictors 
of first-year pharmacy 
school GPA for students 
who have earned a 
bachelor’s degree compared 
to students who have not 
earned a bachelor’s degree? 
H015: Of the variables 
that are significantly 
correlated to first-year 
pharmacy school GPA, 
predictors of first-year 
pharmacy school GPA do 
not differ among students 
who have earned a 
bachelor’s degree versus 
those who have not earned 
a bachelor’s degree. 
Multiple 
regression 
Student age, gender (0 = Female, 1 = 
Male), race or ethnicity (0 = White, 
non-Hispanic, 1 = all other races or 
ethnicities), regional status (0 = Out-of-
region, 1 = In-region), PCAT 
Composite score percentile, PCAT 
Biology Subscore percentile, PCAT 
Chemistry Subscore percentile, PCAT 
Reading Comprehension Subscore 
percentile, PCAT Quantitative Ability 
Subscore percentile, PCAT Verbal 
Ability Subscore percentile, 
undergraduate cumulative GPA, 
undergraduate math and science GPA, 
primary undergraduate institution type 
(0 = 2-year school, 1 = 4-year school), 
and ETSU undergraduate enrollment 
status (0 = non-ETSU primary, 1 = 
ETSU primary) 
GPA at the end 
of the first 
professional 
year of 
pharmacy 
school 
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Research Question Null Hypothesis Method of 
Analysis 
Independent or Predictor 
Variable(s) 
Dependent or 
Criterion 
Variable(s) 
RQ16: To what extent 
does a combination of 
preadmissions variables 
(i.e., age, gender, race or 
ethnicity, regional status, 
PCAT scores, 
undergraduate GPA, 
undergraduate institution 
type, ETSU enrollment 
status, and bachelor’s 
degree status) predict 
academic performance, as 
defined by first-year 
pharmacy school GPA, in 
pharmacy students? 
H016: No combination of 
preadmissions variables 
(i.e., age, gender, race or 
ethnicity, regional status, 
PCAT scores, 
undergraduate GPA, 
undergraduate institution 
type, ETSU enrollment 
status, and bachelor’s 
degree status) predicts 
academic performance, as 
defined by first-year 
pharmacy school GPA, in 
pharmacy students. 
Multiple 
regression 
Student age; gender (0 = Female, 1 = 
Male); race or ethnicity (0 = White, 
non-Hispanic, 1 = all other races or 
ethnicities), regional status (0 = Out-
of-region, 1 = In-region), PCAT 
Composite score percentile, PCAT 
Biology Subscore percentile, PCAT 
Chemistry Subscore percentile, PCAT 
Reading Comprehension Subscore 
percentile, PCAT Quantitative Ability 
Subscore percentile, PCAT Verbal 
Ability Subscore percentile, 
undergraduate cumulative GPA, 
undergraduate math and science GPA, 
primary undergraduate institution type 
(0 = 2-year school, 1 = 4-year school), 
ETSU undergraduate enrollment status 
(0 = non-ETSU primary, 1 = ETSU 
primary), and bachelor’s degree status 
(0 = no bachelor’s degree, 1 = earned 
bachelor’s degree) 
GPA at the end of 
the first 
professional year 
of pharmacy 
school 
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